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PREFACE. 

Physical acts constitute the symbolical lan^ag^ of €rod. 
They are the true expressions of His ideas* Their sys* 
temadc atrangement in homogeneotis classes forms the various 
sciences. So far as we understand them, our scientific knowl- 
edge is complete. A perfect comprehension of the whole 
network, which embraces the entire tJniverse, requires an at^ 
tribute not incident to humanity* That attribute is Omni^ 
science. A sufficient array of items has been permitted, to 
enable us to perceive a prevailing Uniformity of plan, accord- 
ing to which they are connected together. Whithersoever we 
direct serious attention, uninterrupted order is perceptible. 

The Supreme Being has spread His geometrical diagrams 
over the heavens, and His numerical symbols in miniature 
over the earth. He has typified the f^uture by the present, 
and revealed to us a key to His wonders. A study of the 
sciences is therefore a study of the Creator's works. It in- 
troduces our minds to an insight of His ideas. It furnishes 
us with an infallible clue to the grand labyrinth of eflfects 
and their efficient causes* By pursuing this clue, as it pro- 
ceeds among the mazes of facts^ we become acquainted with 
the method of their arrangement. This act involves a pro- 
gressive series of operations in the mind. 
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As we trace the relationship of these yarious departments 
of knowledge, we behold an ever increasing degree of iden* 
tity among them, as to the basis upon which they are estab^ 
lished. Their tenor inyariably induces us to acknowledg-e a 
fundamental unity. Intelligence presides oter and directs their 
uniform classification. Intelligence also detects that classifica- 
tion, and the unity of thought reyealed by it. By collatings 
the seteral sciences already communicated to our race, and 
comparing their details by the searching power of analysis 
and the plastic skill of synthesis, we predicate upon their 
aggregate this conspicuous feature of unity, which is thereby 
the more easily discernible in their frame-work. And since 
material Nature is the outward visible expression of the^nvisi- 
ble ideas of Deity, the very Creation itself is discovered to 
be founded upon the same universal principle of unity. An 
intelligible evolution of this principle is the object of our pre- 
liminary exposition. 

One of the main arguments used in the subsequent portion of 
our treatise is based upon this immutable principle. We cordially 
assent to the sentiment, expressed by an intelligent writer, that 
(( We see certain conditions exist throughout the solar system, 
and although we cannot mathematically demonstrate that the 
same conditions prevail throughout universal space, the infer- 
ence that they do universally exist is legitimate and rational, 
more especially as every fixed star appears to be the centre 
of a system. This conclusion, with respect to unseen space, 
is agreeable to our knowledge of that which is seen ; but, if 
we come to the contrary conclusion, then is our conclusion 
opposed to our knowledge, which is irrational." Even apos- 
tolic authority might be citett : "the invisible things of God 
from the creation of the world are clearly seen, being under- 
stood by the things that are made." 
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In penising this work, it will be observed that the organi- 
zation of matter was a step immeasurably above the mere 
chaotic mass of crude materials which originally obtained ; 
that the creation of vegetable forms and their inherent vital- 
ity was immeasurably above the organization of matter; that 
the creation of animals, endued with voluntary motion and 
instinct, far excelled the creation of vegetables and plants ; and 
that the creation of man also was immeasurably superior to 
that of the animals. Each was a step m generis, incalcula- 
ble by OS in intrinsic value. How much superior the latter 
was to its immediately preceding act cannot well be deter- 
mined. We can safely say that none infinitely surpassed the 
other. Regular grades of advance characterise the ascent. 
Man's creation seems to have been a very remarkable act of 
the Divine energy ; so do the prior creations, when compared 
with those executed before. He appears to have followed as 
a connecting link in the grand chain, which constitutes the 
ordinary course of Nature. His existence, his relations, his 
physical structure, his adaptation, and his dependencies, as a 
terrestrial being, make him an essential part, however promi- 
nent, of the stupendous Whole. We cannot well pronounce 
him an anomaly, with any greater degree of distinction above 
bis predecessors than they were above theirs, except so far 
as the cumulatively ascending coorsci of Nature impliedly an- 
ticipated. 

When we resort to the teachings of Revelation respecting 
the unity of progenitorship of the human race, and adduce 
the scriptural phrase ** made of one blood all nations or races 
of men,*' the naturalist interposes a suggestion, which may 
somewhat tend to interpret its real meaning. To test whether 
this phrase absolutely implies an identity of origin, he sig- 
nificantly supposes it were stated in the Bible that God made 
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of 'One blood all tribes of vertebrate animals or all tribes of 
invertebrate animals; and he asks, Would that concliisively 
prove that all vertebrates descended from one and the same 
ancestor? So with the invertebrates, with their respective 
chyme and chyle circulations. Did the red-blooded aniinal 
mammal descend from the red-blooded human mammal, or 
vice versa? How then can it positively follow that an identity 
of blood, or of human progenitorship, is demanded to satisfy 
the legitimate meaning of the passage **made of one blood 1'* 
He would aver his ability of discerning only an identity of 
origin, as to the mind, soul, or spirit, which emanated from 
a <Jommon Spiritual Author, the Supreme Being of the Uni- 
verse. The question of sameness or diversity, as to the blood, 
be would say, really belongs to a common order with the 
structure of the skeleton or the arteries and veins, to the 
physical and material department, while the momentous ques- 
tion of Redemption appertains to the spiritual department. 
The one belongs to the earth, and is earthy; the other 
ibelongs to the soul, and is heavenly. 

Belonging to that class of credulous mortals, who believe 
it expedient to follow wherever truth or valid evidence really 
seems to point the way, we may possibly have deviated, in 
certain trifling particulars, from the usual track. If in so 
doing, we have thwarted the preconceived opinions of others, 
and are right in our conclusions, something must be pardoned 
to the spirit of liberty; we cannot help it, — we cannot pro- 
fess sorrow, nor experience penitence; but, respectfully ask 
those who differ from us, to review their opinions, and adopt 
another category more in accordance with God's law and His 
offspring Nature. If we are unfortunately wrong, then we 
sincerely repent our errors, and beg to be set right. 

In preparing this work, numerous authors have been con- 
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salted ; nor baa personal observation, by telescope and micro- 
scope, been disregarded. The scientific exposition is largely 
indebted for its main facts, to Professors Agassiz, Wyman, 
Gayot, and others. Its astronomical statistics have been 
cbiefly taken from Hind's Solar System, Herschel's Astrono- 
my, Liardner's Astronomical Manual, and Humboldt's Cosmos. 
The psychological department is mostly derived from the able 
Compendium of Swedenborg's biography and writings. But, 
since the tenor of the work is better gathered from its peru- 
sal than from a prolix preface, we shall not enter into a pre- 
liminary sketch, but respectfully recommend it to the candid 
Attention of such readers as are interested in the subjects dis- 
^ cussed. 
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THE COMPARATIVE SCIENCES. 



CHAPTER I. 

COMPAB^TIVE ANATOMY AND COMPARATIVE PHYSIOLOGY 

NATURALLY CONNECTED. — THEIR DEFINITION 

AND OBJECTS. 

Some of the natural sciences are so intimately related 
to each other, and so mutually dependent to convey a full 
explanation of their distinctive characters, that a serious 
attempt to separate them would be a kind of violent divorce, 
unauthorised by wisdom and reason. For instance, should 
we select the jaw of an ox, to examine its teeth, without 
simultaneously investigating the obvious purpose of their 
particular functions, a painfully wide hiatus would exist 
between the result of the mere ocular survey, — the bare 
satisfaction afforded to the eye, and the satisfaction craved 
by the mind. This would interpose a material obstacle to 
true progress in our researches. 

Of such description are the sciences of Comparative 
Anatomy and Comparative Physiology. The province of 
the former embraces the dissection and analytical exami- 
nation of the inferior animals, as fishes, reptiles, birds, and 
quadrupeds, to compare their several parts with each other 
and with the aggregate body, and to analogise them with 
the anatomical structure of man. The latter deals with 
the uses or functions of the various organs and limbs of 
the same subjects, to investigate their mechanism and the 
laws according to which these functions operate to adapt 
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their possessors to the particular sphere assigned to them 
in nature. The one acquaints us with the different struc- 
tures, their relative position, composition, and physical 
affinities. It informs us that the external differences, which 
characterise the inferior animals, are, in effect, so many 
modifications of one and the same structure.* The other 
reveals the immediate uses, which these different parts 
subserve. Anatomy discloses the means or instruments ; 
Physiology detects the ends, by comparing them with the 
parallel limbs and organs in other animals. 

In our restricted limits, it will be difficult to do more 
than to select some prominent organs, and to trace their 
gradual development, as they are found repeated in 
higher classes, through the various departments of animal 
life. But, this must not be deemed final ; for, experience 
has taught naturalists that, to determine rank accurately 
in the scale of gradation, the progressive march of any 
one organ or of a single set of organs is by no means 
always a safe and unerring guide. Sometimes, these 
apparently retrograde in the character or degree of struc- 
ture, while the animal is indisputably higher in rank. To 
form a true estimate, we should consider the united whole 

* So closely do the bones of elephants resemble those of man, that 
skilful anatomists have been misled by them. Even, rumors have 
been current, far and wide, of the discovery of giants' tombs and 
giants' skeletons. Guvier considered this resemblance the occasion 
of the mistakes. Quite recently, a soldier was arrested in Canada 
on suspicion of having murdered his wife, and burned her body hi 
the stove. A quantity of bones found therein were examined by 
three medical gentlemen, who pronounced them human bones, and 
adapted each to its fellow, thus setting up an apparent skeleton of 
the missing woman. A coroner's inquest was held, and verdict 
rendered against the husband. Soon after, the wife actually pre- 
sented herself alive ; and a re-examination of the bones proved that 
they belonged to a pig, instead of a human being. 
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of the organs and their functions. The nervous, arterial, 
muscular, and osseous systems, where these exist, should 
all be comprised in the account. Thus, can be seen a 
regular improvement in construction and functionary uses 
from the lowest up through the forty-six rounds of the 
progressive ladder* to its summit, — man. The interme- 
diate steps are invariably ascending in degree. And a 
creature may be physiologically considered more com- 
plete, as its relations to the outer world are more varied, 
or as its functions are more numerous and complex. 

It may not be improper to premise that the four grand 
divisions in the Animal Kingdom, are the Radiata^ whose 
organs radiate from the centre of the creature ; the MoU 
lusca^ which are of soft texture, as the clam, oyster and 
snail ; the Arliculata^ possessing joints, as worms, lobsters, 
and insects ; and the Vertehratay embracing all with an 
internal skeleton, and vertebral column or spine as its axis. 
These last are divisible into four classes, Mammals, Birds, 
Reptiles, and Fishes. Each of the other three depart- 
ments embraces three distinct classes. The next serial 
steps of classification are orders, families, genera, species, 
and varieties. 

Let us now commence with the lowest and most simple 
form of animal life known. This is either the fresh-water 
polyp, called the Hydra, or the salt-water polyp, called 
the Sea Anemone. Their structures are similar. The 
Hydra has a cylindrical body, one of whose extremities is 
surrounded with arms, wherewith its sustenance is pro- 
cured, and which will instinctively reject a grain of sand 
dropped upon them, while they will as promptly seize a par- 
ticle of appropriate food, and convey the same to the mouth, 
— a small orifice leading into a membranous sac within the 

* Including the quadnimana and man, there are forty-6ix orders, 
thirteen classes, and four principal types. 
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animal. In this sac, the food is digested or dissolved by 
gastric secretions. The solution is imbibed by the main 
cavity of the body, where it is diluted by water, and then 
disseminated through the system for nourishment by means 
of currents produced by involuntary vibratory cilia or hairs 
stationed within the cells lining the inner surface of its 
envelope. The main cavity is separated from this enve- 
lope by plaits or folds, with free edges, agreeing in number 
and position with the arms or tentacles. Thus elementary, 
is the digestive apparatus of the Hydra, the lowest of the 
Radiates. 

Jelly-fishes belong to the next higher class. These are 
furnished with a distinct stomach, surrounded by numer- 
ous capillary tubes extending in all directions, whereby a 
more thorough elaboration is effected. — Still another step, 
and we find the sea-urchins supplied with an intestine, 
which receives the food from the stomach and transmits it 
through the body. This intestine varies in size ; first 
small, then often enlarging towards its extremity ; but, in 
no part so wide as the stomach. 

In some Mollusks and Crustaceans are solid organs for 
comminuting the food in the stomach, where it mingles 
with the gastric juice, and is converted into a pulpy 
fluid, called chyme. This chyme traverses the system, 
and contributes to its nutrition and growth. It is the com- 
pletion of its circulatory fluid. 

The Fish exhibits a greater complexity. Its stomach 
and two intestines succeed each other in the same order as 
in all other animals possessing them. The small intestine 
is separated from the larger and from the stomach, by 
one valve at its entrance and by another at its outlet. This 
arrangement is perceptible even in some microscopic 
creatures of the Articulate type, which are also furnished 
near the commencement of the digestive cavity with a 
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complex apparatus for dividing the food. Fishes generally 
have, at the mouth of the intestines, a liver and pancreas, 
for contributing bile and pancreatic juice to aid in the 
solution of the food. Reptiles much resemble fishes in 
this particular : but. Tortoises are more complex in their 
apparatus, as all vegetable-consumers have longer intes- 
tines and more capacious stomachs than the carnivorous 
tribes. 

Birds have a tough, muscular organ, called the gizzard, 
which is their stomach. This varies according to the 
nature of the sustenance consumed, from a simple, thin- 
walled cavity for flesh and fish eaters, to the combined 
character of that belonging to the devourer of mixed 
nutriment. The crop is used as a kind of hopper to the 
mill beneath, and serves to soften the kernels of grain, as 
they enter its confines, hard and unbroken, through the 
bill. Their teeth consist of the gravel, against which the 
gizzard triturates the food, then dismisses it into the intes- 
tinal canal. This is thoroughly lined with the lacteal 
vessels, which absorb the chyle, and convey it into the 
general circulation. This chyle is elaborate in the small 
intestine by the admixture of the biliary and pancreatic 
secretions with the chyme, which has been transferred to 
those organs by a peristaltic motion. In some animals, it 
is the completion of digestion, and circulates as blood 
through the system. 

Stomachs of the carnivorous species are simpler than 
those of the herbivorous. The former consists of a 
roundish sac or receptacle ; the other varies from two to 
four compartments, through which the grain or vegetable 
passes serially, from the mouth to the pa^mch, then back 
to the masticating molars, thence onward to its successive 
stomachs and through its several stages of solution to the 
liquid chyle, as it is absorbed by the lacteals, and con- 
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Terted into blood, with the Mammals. Thence, it proceeds 
to the intestines j which are very long in ruminants. Jti 
sheep, they extend nearly fifty feet, when straightened at 
full length. 

The Caterpillar feeds on vegetable substances, and id 
very voracious for its size. Its digestive canal is quite 
wide compared to its length, and is capable of digesting a 
very large quantity of food. The salivary glands, attached 
to the anterior part of this canal in its earlier stages, dis- 
appear in its pupa state, and are not found in the mature 
insect. Instead of the large and massive liver, or the 
hepatic and the salivary glands in other animals, within 
the caterpillar are found slender, long, thread-like tubes, 
covering the sides of the alimentary canal with little 
winding branches. 

The great basking shark, of thirty or forty feet in length, 
subsists exclusively on marine plants. It is extremely 
voracious, and is capable of digesting prodigious quantities* 
From the wall of the intestinal canal juts a thin membrane, 
which winds many times spirally around it, for the obvious 
purpose of aiding digestion, and preventing too rapid descent 
of food. The membrane is thickly supplied with lac- 
teals ; and every available drop of nutriment is absorbed 
from the swallowed mass, exposed as it is, on its route, 16 
such a vast extent of porous or capillary surface. 

It may not be uninstructive to trace the food from its 
entrance into the mouth through its various passages, 
changes, and forms, till it has completed the routine. 
When introduced into the mouth of man, mastication com- 
inences with the teeth, and the salivary glands are active 
in contributing moisture. The bruised mass is then rolled, 
by the retraction of the tongue, through the aperture at 
its base, and is still farther moistened by a glandular secre* 
tion from the sides of the passage-way or aperture. The 
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upper, pendulous, fleshy knob at the centre now descends, 
similarly to the port-cullis, and thus secures the food. 
This act completed, the front arch re-opens, involuntarily, 
for the reception of another portion. Since there are two 
tubes opening into the mouth, very near each other, an 
elastic valve is so placed as to close the entrance of the 
windpipe, whenever a substance descends the throat. The 
food consequently slips over this valve, and is guided into 
its appropriate channel. 

Having, in this way, entered the stomach, it is supplied 
with gastric juice, (a fluid secreted by the lining mem- 
brane,) to aid its solution ; and by muscular contraction 
of the longitudinal and spiral fibres, it is so tossed about 
as to become thoroughly mixed with this active secretion, 
and to be converted into the pulpy paste of a grey color, 
called chyme. The dissolved portion of the food accu- 
mulates towards the section of the stomach joining the 
intestine, which section, during the digestive process, is 
separated from the other part by a contraction of a few 
muscular fibres, thus forming two temporary cavities. Soon 
as the mass is forced into the intestine, these contractions 
subside, and a single cavity is again restored. During this 
stage of mingling agitation, the valve, stationed between 
the stomach and the duodenum, or commencement of the 
^mall intestine, remains rigidly drawn together, thus pre- 
venting the escape of any crude matter. Soon, however, 
as full elaboration has taken place, the valve promptly 
relaxes, and allows the pulpy chyme to escape. Its acts 
are involuntary. In the duodenum, the chyme immedi- 
ately receives two other fluids, — the bile and the pan- 
creatic juice. The latter transforms all oily globules, 
which have stubbornly resisted the action of the biliary 
and gastric secretions, into an emulsion, capable of being 
absorbed. The chyme has now become more liquefied 
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its color is lighter, of a milky appearance, and is called 
chyle. This is gradually absorbed, in its current intesti- 
nal circuit, by innumerable, extremely fine, microscopic 
tubes or vessels, styled lacteals and lymphatics, whicli 
overspread the whole canal. Minute as they are, a vast 
multitude of valves are stationed at regular distances 
along their labyrinthine route, and all directed one way, 
to guide the fluid into the vascular system. 

These lacteal vessels converge towards certain points 
or glands, which again qualify the chyle; and it then 
passes on to a uniform trunk or large tube, called the 
thoracic duct, by which it is carried up near the surface 
of the spine, and discharged into a great vein just before 
it reaches the heart, called the subclavian vein. Thus 
the chyle mixes with the main current of blood, and is 
farther elaborated into blood itself, for the nourishment 
of the whole system. Hence come the lime for the 
bones, the iron for the blood, the coloring matter for the 
hair and eyes, and all the requisite substances to supply 
the waste constantly occurring in every part. 

At this point we tnay commence the routine of the 
blood^s circulation ; for, the chyle is now in reality blood. 
First, it proceeds through this vein to the heart, which it 
enters through a valve in the upper right hand cavity, 
called the right auricle. Thence, by muscular contrac- 
tion, it is forced into the lower right hand cavity, situated 
below the auricle, and called the right ventricle. An ar- 
tery now receives it through another valve, and conducts 
it to the organs of respiration, which it completely travers- 
es, and on itd way becomes changed in color from black 
to scarlet, by the influence of inhaled oxygen from the 
air. This change is effected in the capillary connections 
between the arteries and veins. Its onward course is con- 
tinued through several intervening veins to the upper left 
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hand cavity, called the left auricle. Thence, it is forced 
mto the lefl ventricle heneath. Between the right auricle 
and the right ventricle, three valves are noticed ; while 
their left counterparts are separated by only two. At the 
base of the great artery, distributing to the lungs, where 
digestion is completed, and that which distributes to the 
general circulation, is a tri-crescent valve, through which 
the blood can only flow in one direction. From the left 
ventricle, this vital fluid is forced through a valve into an 
artery, called the aorta, to be disseminated by its branches 
over the system, and to continue its constant circuit 
through collecting veins back to the right auricle again. 
In about three minutes, this whole circulatory process is 
accomplished. Thousands of minute vessels, penetrating 
every part, are ceaselessly employed in taking up and 
conveying to the main channels all impurities in the sys- 
tem, to be renovated or rejected, and as many more are 
industrious in transporting pure blood to repair all waste 
and decay. There is a corps of arterial purveyors, and 
a corps of venous scavengers, accompanying them. 

During the embryonic period, a valve admits the pas- 
sage of blood from the right into the left auricle. At 
birth, the first breath inhaled into the lungs, this valve 
closes and hermetically seals the orifice forever. 

Upon a fair average, the complete process of digestion, 
assimilation, and sanguification consumes about three 
hours after the mastication of the food, provided the pro- 
per temperature, and other conditions are complied with. 
No sooner have the absorbent vessels separated the nutri« 
tious portions of food from the general mass, than the 
discarded residue proceeds to the great intestine, whence 
it is summarily ejected, as useless to the system. Besides 
this large outlet, the lungs, skin, and kidneys, act as ex- 
cretory prgans. 
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We have traced the origin of chyme, chyle, and blood, 
which are but three conditions of one and the same cir- 
culating fluid, at different degrees of organic completion. 
With polyps and medusae, it is chyme ; with most mol- 
lusks and articulates, it is chyle ; with vertebrates, it is 
blood. Let us now follow the development of the cireu- 
lative organs. 

In polyps and jelly-fishes, whose permanent, nutritive 
fluid is chyme, numerous exquisitively fine hairs, like eye^ 
lashes, and called cilia, are thickly diffused over the inte- 
rior. These are incessantly vibrating, and together with 
the voluntary motions of the animal, produce currents of 
circulation in the cavity of the viscera, with which and the 
whole interior of the body, the chyme comes into contact 
mixed or diluted with water. — Jelly-fishes are of a higher 
order, and have their stomach, which is quadruple, pro- 
longed into tubes, conveying their sustenance to the vari- 
ous parts of the body. — Those moUusks and articulates, 
which elaborate chyle, have it in contact with the viscera. 
In the former class, it is mingled with water. On its 
route, it is discharged into various cavities. 

Insects have a long, pulsating vessel running the length 
of the back, and furnished with valves so arranged as to 
prevent the fluid from flowing in any other direction than 
towards the head. From this point, it is distributed over 
the body, and returns to the vessel through abundant 
openings along its sides. On each side of this pulsating 
tube are muscular bands, endued with involuntary power 
to separate its walls, and thus dilate the cavity. At the 
head, the tube severs into two branches, which run down 
each side of the insect, unite, and form another vessel on 
the lower side of the body. This joins the upper trunk or 
tube at the hinder part of the system. Through the upper 
vessel, the current is towards the head, and vice versa^ 
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through the under one. During its circuit, it escapes 
through the orifices, or the porous walls, into the tissues ; 
and returns to its regular channel, hy means of the numer- 
ous openings at the sides, as is more concisely stated 
ahove. 

Some mollusks, as snails and muscles, have a heart 
with two cavities, an auricle and a ventricle. The circu- 
lating fluid passes from the former into the latter, whence 
it is distributed by arteries over the body ; then by veins 
to and through the respiratory organs, again to be poured 
into the auricle, with its appropriate valve. — The cuttle- 
fish has two elementary cavities in addition, for propelling 
the fluid through the breathing apparatus. — A double 
muscular sac appears to be the simplest kind of heart in 
Nature, as it is found among the mollusks. And these 
differ from fishes only in one particular. The blood in 
ihe last traverses the gills before it reaches ths general 
circulation by means of the main artery. It is then re- 
turned to the auricle by the veins, and passes into and 
through the ventricle to the gills; thus permeating the 
heart but once in its round. — In the means of circula* 
tion, lobsters and crustaceans, generally, are inferior to 
some mollusks. They have no auricle, and but one ven- 
tricle. — Sea-urchins exhibit a tubular heart. 

Reptiles have three cavities, — two auricles and one 
ventricle. One auricle receives the blood from the lungs. 
The other receives it from the system. Both pour their 
mingled contents into the ventricle, whence it issues 
through two arteries into the general circulation and into 
the lungs. Among Crocodiles, is a still higher organiza- 
tion. They have two separate ventricles, though the 
great arteries, at their bases, have a partial communica- 
tion with each other, and the two kinds of blood soon 
mingle. 
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Having already sketched the course of circulation 
among mammals, it is hardly necessary to observe that 
a complete process involves a double circuit of all the 
blood through the right side of the heart and the lungs 
before it can reach the left side and the grpat aorta for 
general distribution. Even the walls of the arteries them- 
selves are traversed by millions of microscopic vessels, 
whereby they are nourished, and by as many minute veins, 
fine as gossamer, whereby the effete particles are removed 
into the larger veins, or common sewers, for excretion. 

More than three-fourths of the blood is water; over one- 
eighth part is composed of iron-centred discs ; seven- 
hundredths of it is albumen, or like the white of an egg. 
Fatty substances, and inorganic matters, as lime, potash , 
magnesia, soda, together with a trifling portion of fibrine, 
constitute the residue. In chyle are perceptible small 
discs, somewhat granulated and flattened, of a colorless 
appearance. In the venous or dark purple blood these 
discs are dark, their complement of oxygen having be- 
come exhausted ; in the bright arterial blood, their com- 
bination with oxygen has been eflected. Their shape is 
nearly circular in the mammals. They are rather oval, 
and larger in birds and fishes ; and yet larger in reptiles. 
The degree of animal heat, natural to the creature, ex- 
hibits a variation in the number employed. They are 
most numerous in birds. Both chyle and blood sponta- 
neously coagulate. 

Closely connected with the process of circulation is 
that of respiration, whereby the air is made to act upon the 
blood or fluid, to carry ofl*, by a species of ventilation, 
such useless quantities of carbon and hydrogen as would 
otherwise accumulate to a detrimental extent; and to 
maintain the heat of the system. These functions are 
more complicated among the higher classes of creatures. 
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As we have already observed, by means of the first, 
the blood-discs are changed from dark purple to scarlet 
By the second, it combines with carbon, and forms car- 
bonic acid ; with hydrogen, water is formed. Both these 
combinations are exhaled as gas and vapor. By the third, 
the oxygen obtained from the air is circulated by these 
discs among the capillaries, combines with the carbon and 
hydrogen of decaying organs and with the same from 
other sources, and thus keeps up the temperature. Air 
is the indispensable medium for this function, in all sit- 
uations. 

No sooner do we enter upon a consideration of this sub- 
ject than it presents two natural divisions, — respiration 
by water, and respiration by air; though the former is re- 
ducible to the latter, if we recognise the air as the real 
essential, after all, to vitalize the water. Animalcules 
even generate oxygen by their breathing process. So 
elementary is the respiratory apparatus of polyps and 
jelly-fishes, that mere contact of the fluid they inhabit, 
with their exterior, seems to answer all practical pur- 
poses for creatures of their humble rank. Vibratory cilia 
are continually supplying them with fresh portions of wa- 
ter, saturated with air. Aquatic animals breathe by means 
of a series of fringes or gills. Through these the circu- 
lating chyme, chyle, or blood is exposed to the air. Some 
of the higher radiates have tufts of fringes around the 
mouth, or their bodies are studded with minute vesicles. 
The cuttle-fish has a lateral opening, through which the 
water flows. It is expelled by muscular contraction through 
a siphon. 

As we ascend the scale, the instruments become more 
complicated. Fishes possess a series of arches annexed 
to the head, each furnished with a multitude of thin, elon- 
gated plates, woven into a fringe. An artery travers'^- 
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each arch, and conveys the blood from the general circu- 
lation. Branches diverge, and form a capillary net work 
at their extremities, on the little fibres constituting th© 
gills. Here the blood is exposed to the air, and the fish^ 
receiving water into its mouth, forces it through the gills 
over the respiratory surface, while the blood within the 
yessels is circulating beneath. Passing into the dorsal 
firtery, the blood is disseminated over the body. — Other 
animals, intermediates, are furnished with both kinds of 
organs, — lungs and gills. Fringes grace the side of their 
neck ; and lungs of a simple description are lodged within. * 
Others, which are liable to be left high and dry upon the 
^hore by the receding tide, as clams, have a long elastic 
tube serving as a reservoir. As necessity requires, it 
forces a drop or two of water upon the gills to moisten 
them, and thus survives a long time. — Still others, as 
frogs, have gills at one stage of their development, which 
$ire finally superseded by lungs. 

Of the air-breathing classes, the snail presents the most 
simple apparatus. It is a respiratory sac, with a vessel 
branching on its walls, and communicating with the at- 
mosphere. — r Insects have a respiratory orifice in every 
joint of their body. These orifices communicate with 
internal tubes, containing spiral filaments or annulated 
sides like those in the air-tubes of various plants. To 
every part of the muscular system are these tubes directed, 
thus amply compensating for the comparative deficiency 
in the fiuid circulation. Through these, the air enters 
and penetrates the entire fabric. Insects do not use the 
mouth for breathing. — Among reptiles, frogs display the 
simplest organs. Their lungs are two sacs, with shallow 
cells lining the walls, upon which the respiratory vessels 
are nicely spread. They pump air into the lungs by 
means of muscular contraction of the skin folded under 
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the chin. — Serpents have the same structure ; but, only 
one of the lungs, which is considerably elongated to ac- 
cominodate it to the shape of the reptile, is fully developed. 
The other lung is in a rudimentary state. The lobes of a 
lizard's lung are more equal. Serpents and lizards employ 
their ribs to expand the cavity of the chest. — In the tortoise, 
the apparatus is more complex. The interior of the organ 
has several cavities communicating with each other ; and 
they use the same means as the frogs do, to obtain air. 
Birds have very minute cells in their lungs. Air traverses 
the abdomen and the bones of some, as well as the pul- 
monary cells. A few even have their air-passages con- 
tinued to the feathers. The breast-bone is forced forward, 
and the ribs are straightened, for inhalation ; while with 
all these latter mentioned classes, the walls of the chest 
and the abdominal muscles contract to effect exhalation; 
With reptiles, air flows through the trachea or windpipe 
to the surface of the lungs, into the sacs consecutively. 
With birds, the tubes have a more extensive distribution. 
But, with mammals, the structure is more complete ; and 
the air-tubes reach every part of the lungs. So systematic 
are the latter, that ah examination of a single cavity fur- 
nishes a key to the whole, which is only a multitudinous 
repetition of homogeneous cells. An artery traverses each 
cellular surface, and produces a set of capillary vessels, 
which terminate in a vein carrying the blood to the heart. 
The air enters the mouth, passes down the annulated 
trachea into the lungs, soon as a partial vacuum is pro- 
duced in the chest by elevating the ribs, and by contract- 
ing the thin muscle, called the diaphragm ; and it returns 
as promptly, when the ribs sink, and the diaphragm relaxes 
and arches up into the cavity. — The right lung of man has 
three lobes and is larger than the left; which has only 
two. 

VOL. I. 2 
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Most animals are provided with solid parts, which serve 
as a substantial support for the organs and muscles belong- 
ing to the system. These are of hard texture, like bone 
or horri or concrete lime. Radiates generally are covered 
with a calcareous shell, formed of little plates, sometimes 
immovably rigid, as with the sea-urchin, sometimes par- 
tially jointed for motion, as with the star-fish. — Mollusks 
range frojn the clam, scollop, and oyster, protected by 
two hard limy shells, to the cuttle-fish and squid. Some 
are enveloped in a tough, leathery membrane ; others are 
enchambered in a higlily-polished and sinuous crust. — Ar- 
ticulates are composed of solid rings or belts of horny, 
calcareous or membranous matter, which in some instan- 
ces, are fused into one, like the crab. In most, these are 
so many segments of the body, jointed together, and 
furnished with legs, antennsB, wings, bristles, or jaws. 
Beneath these shields or coverings the whole network 
of nerves and muscles plays, and all the vital organs are 
lodged. If we penetrate the water-drop with the micro- 
scope, we observe the soft, gelatinous texture, intermingled 
with mites of firmer, tougher, more membranous fabric, 
and many enclosed in rounded shells. 

Among the vertebrates, some have thick hides, more or 
less densely covered with fur or hair, others have horns 
and hoofs, some have scales or corriigated and rough skins, 
like fishes and alligators, and another class have feathers 
and claws or talons. Within the outer integument, they 
likewise have a substantial framework of bone or cartilage, 
.which is their skeleton. It is supplied with blood vessels, 
and is constantly undergoing slow changes. The main or 
spinal column of the sturgeon is cartilaginous, but bones 
project along its sides. Its tail is unequally foi'ked. The 
cod is more complete, having a bony spine and an equally 
divided caudal fin. The gar-fish has an osseous column. 
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abundantly studded with sharp bones from head to tail, 
which serve as ribs. It has rudimentary arms and legs. 
Crocodiles and lizards have legs and feet, which raise 
their bodies a little from the ground. Their ribs seem to 
be much more complete, and form a special abdominal 
cavity, while their lengthy tail is a continuation of the 
vertebral column alone. — With the bird, the vertebrse or 
bones of the trunk are almost immovably welded to- 
gether; and their ribs are proportionately stronger than^ 
those of other animals. Some have the wing or arm 
divided into three parts — an arm, a double-fore-arm, and 
a hand, besides being braced by a collar-bone. — Quadru- 
peds have a skeleton, with legs sustaining their body con- 
siderably above the ground, and capable of various motions. 
But, all these are nearly horizontal in attitude. — Quadru- 
mana seem to advance somewhat on their four-legged 
fellow-creatures. With the latter, as the horse, bear, 
tiger, elephant, the head is attached to the spine at its 
extreme posterior part, thus causing its downward tend- 
ency. In the common orang-outang, the chimpanzee, and 
the engeena, though the junction spot is a little forward of 
the quadruped's, in neither can the head balance, but 
must decline considerably. These animals have a more 
erect gait ; and even when they climb, are nearly upright. 
Their vertebrae are indeed narrowest in front, and present 
a concave surface. This arrangement casts the centre of 
gravity behind the centre of support. The vertebral 
column slightly increases in size towards its base. Their- 
great toe is comparatively larger than the quadruped's,, 
and forms an angle with the other toes as the thumb does 
in man with his fingers. 

The human skeleton surpasses them all, in its erect 
attitude, in the relative position of the nicely balanced and 
oval skull on the trunk, in the moderate length of the arms, 
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in the exquisitely opposed thumb to the fingers, in the 
remarkable increase of the vertebree as they approach the 
base of the spine, in the radiating play of the ankles and 
wrist, in the horizontal direction of his feet and the re- 
markable size of the great toe. It is decidedly superior to 
every other class. 

In considering the nervous system, we perceive its 
simplest form ^among the Radiates, in the chain or ring, 
tiiorizon tally surrounding the central cavity of the star-fish, 
and sending its branches to the extremities of the animal's 
rays. This ring and its radiating fibres are the nerves. 
Each nerve is double: One part transmits sensation to 
the centre of the system ; the other despatches power for 
the muscles to move, at the origin of the sensation. Sever 
the first, and sensation is destroyed ; sever the second, and 
I motive power no longer exists in that section. — With 
*nK)llu6ks, the ganglia are chiefly placed above and below 
ithe cesophagus, or food pipe, and from them emanate in 
all 'directions the nervous filaments. — With articulates, 
the ganglia form a series beneath the alimentary canal^ 
and extend the whole length of the body. Each joint or 
, plate has a ganglion. Above the throat is a larger mass 
of them, which are connected with the series beneath by 
filaments, thus encircling the alimentary tube. Lobsters 
and scorpions have ganglia of different sizes. — There is 
no separate protective shelter provided for the nervous 
system of the invertebrates. It is in the same cavity with 
the other organs or viscera. — With vertebrates, is a cen- 
tral, cylindrical column, from the right and left sides of 
which issue a pair of nerves for every block in the spine.* 

* It is a SQft, pulpy sabstance enclosed within the back-bone ; and 
has a bulb or protuberance just within the base of the skull, called 
the medulla oblongata, any injury to which is equiyalent to instant 
death. 
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The simplest form known among the members of this very 
important department is composed solely of the medul- 
lary cylinder, and the several pairs of nerves radiating 
therefrom. With fishes, a series of ganglia terminate the 
anterior extremity of the spinal cord or cylinder. These 
are related to the organs of sense, and constitute the brain. 
A single mass forms the cerebellum. A pair of ganglia, 

— the optic lobes, — precede this. Another pair, — the 
cerebral lobes, — which radiate no nerves, precede the 
optic ; and still farther on, are two olfactory lobes, which 
give off the nerves of smell. These are the principal 
fundamental parts of the brain, as found in the fish ; and 
they are repeated, in different degrees, with all vertebrates. 

— The nervous masses of the reptile differ but slightly 
from these. Its cerebral lobes are somewhat larger. — 
In birds, these lobes are so much increased, that they 
almost hide the olfactory and the optic lobes. The con- 
voluted cerebellum is behind the whole group in position, 
as it is with the other animals. The brain is compara- 
tively much developed, but is of smooth surface, and 
deficient in some apparently important parts. — In mam- 
mals, only the cerebral lobes and the cerebellum are visi- 
ble from a bird's-eye view. With the rat, squirrel, rabbit, 
opossum, and others of their grade, the cerebral lobes are 
smooth. In the cat, dog, lion, tiger and others, they are 
convoluted considerably. The convolutions on each lobe 
of the cat's cerebrum, are quite symmetrical in their ar- 
rangement. This symmetry mostly disappears in the 
same organs of the orang-outang ; and the cerebral lobes 
are so much superior in size, that they conceal all the 
other parts, except a margin of the cerebellum. — From 
the bird's eye view, the two cerebral lobes are the only 
portion of the human brain visible. They are remarkably 
convoluted, but no symmetry obtains. Scarcely any part 
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exactly resembles another. So wonderfully developed are 
they, that even the entire cerebellum is concealed by them. 
Extending this examination to other sections of the 
body, to every sensitive part, we should find a gradual 
ascent in degree of nervous sensibility from the shell- 
covered arm of the Star-fish and the horn -cased foot of the 
insect to the bare lips of the horse and the delicate finger 
tips of man. A similar result would follow the com- 
parative capacities of animal skulls, the scrutiny of the 
muscular system, the comparison of other organs; in fine, 
all would exhibit the aggregate superiority of one class 
over another. — Among the lower classes, the organ of 
hearing is a mere rudimentary contrivance, a simple sac, 
with a peculiar fluid and nerves traversing its walls. Its 
parts multiply and its complexity augments gradually, till 
its maximum is attained in the wonderful and perfect 
structure displayed in man. -r- So with the eye, from the 
incipient germ in the hi- valve moUusk or that in the fishes 
of the Kentuckian Cave to \he lustrous and all-accommo- 
dating organ of vision in man. — A comprehensive ocular 
survey, accompanied by ^ thorough acquaintance with 
every portion of the human system, enforces an un- 
paralleled impression iipon the contemplative spectator. 
He is powerfully struck with the visibly and eloquently 
expressed idea before him, that the entire structure is a 
perfect laboratory. This is the prominent feature which 
almost monopolizes his attention, and which his eye con- 
veys to the mind. Not a fibre, nor a nerve, nor a vein, 
nor a bone, nor a fluid, nor a muscle, can he touch, which 
is not an active worker. Every parcel, however small or 
however large, is harnessed into the circle of industry. 
You look for the man ; he is not to be seen. What you 
was wont, externally and superficially, to consider the , 
person, is not to be detected ; you behold only the busy 
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mechanism of muscles, bones, and Qerves, engaged in its 
multifarious employments. There is no needless space, 
not a crevice, discoverable on the whole territory. Every 
Book is filled, and with an adroit mechanical agent. Your 
most critical search for the sagacious occupant is as fruit- 
less as that for the producer of the involuntary motions of 
the organs. The existence of the one is a key to the 
existence of the other. Human is the operative character 
of the voluntary economy; superhuman is that of the 
involuntary. Performance of the one task is possible to 
man; performance of the other would be beyond his 
utmost ability. Both are carrie4 on^ side by side, in the 
same system. 

The jaws and te«di claim no exemption from the 
general rule. Passing hy tt^e Jbladed instruments of the 
8tar-fishes and sea-urchins with the concentric movements 
of their quintuple jaws, the parrot-bi)l of the squid and its 
vertical motion, the gastric organs of the lobster and 
cricket, and the hard mandibles of the spider and dragon? 
fly, together with their lateral action^ we will briefly 
consider the peculiarity of dental structure in some of 
the vertebrates. Ail teeth are not used for chewing 
food. Masticati<Hi is mostly confined to the mammals, 
while others merely seize, hold fast, and partially crush, 
gnaw wood, cut trees, insert poison, wage war, with their 
dental apparatus, or use it to thrust food down the throat. 
Some employ it as a weapon of defence ; others, as sub- 
servient to locomotion. 

Fishes have the nnost simple organs among the verte- 
brates; being adapted to catching and retaining prey. 
Most of them swallow it entire, as is demonstrable by 
opening them before digestion has far advanced. — Some 
reptiles add to these functions another, -^ the swallowing 
their prey by means of the exceeding mobility of the 
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jaws and the recurved shape of their teeth. — Rsf)>acious 
birds pick small pieces at a time from the carcass at their 
disposal. Their bills are hard, and hooked for this pur- 
pose. — With mammals, howler, they seem to assume a 
more complex, varied, and higher character. Among 
them are three kinds of teeth, — incisors, or cutting teeth, 
— pointed, conical organs, or canine teeth, — and molars, 
or flat, more or less ridged, grinding teeth. An inspection 
of the last kind is usually sufficient to determine the 
nature and habits of their possessor, its particular species, 
and the description of its food. 

Herbivorous animals, as cattle, rabbits, horses, and other 
vegetable-consumers, have flat-faced molars, ribbed with 
inequalities, for bruising and grinding the grass and grain. 
Most of this class are deficient in the canines. The 
ruminants, as the cow, sheep, reindeer, girafle, have no 
incisors in the upper jaw. — Carnivorous or flesh-eating 
animals, have sharp molars shutting over the sides of their 
opposite fellows, like the blades of shears. Food is easily 
separated by such keen instruments. Those which feed 
on insects, as moles and bats, have several conical, sharp- 
pointed protuberances upon each molar. These nicely fit 
the hollows on the surface of the tooth in the opposite 
jaw. The bear, whose subsistence is of a mixed charac- 
ter, has less-pointed molars, and so placed that their 
surfaces are almost directly opposite each other in the 
two jaws. Its principal food consists of vegetables, fruit, 
and roots. Sometimes it eats flesh and sucks blood ; and 
it is excessively fond of honey. SwTne are also partial 
intermediates. Their molars are neither pointed and 
notched like the carnivorous, nor flat and ribbed like the 
graminivorous. They eat both kinds of food. — The 
quadrumana consume fruit, roots, nuts, vegetables, as 
well as insects and flesh ; but, mostly the former sort of 
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sustenance. Their teeth resemhle those of the swine. 
They have incisors, canines, and molars ; hut, even with 
orang-outangs the canine teeth are removed at a per- 
ceptible distance both from the incisors and from the 
molars. — In man, not only are the three forms of teeth 
present, but all are of very nearly equal length, uniformly 
arranged in an uninterrupted series, without an interval 
between any, superior in their relative positions to those 
of other animals, and the jaw is capable of a lateral, a 
vertical, or a diagonal motion. The molars are faced 
with several rounded elevations, which adapt them to the 
mastication of flesh, fish, fruit, vegetable, roots, or any 
edible substance, which constitutes human aliment. 

Voluntary motion is another characteristic of the animal 
kingdom ; and voluntary change of place is within the 
capability of almost every living creatgre in this kingdom. 
Let us then, for a few moments, consider some of the 
various modes of locomotion employed. The animalcule 
Vorticella, by means of its vibratory cilia, can only move 
around the limited sphere, which its attached foot-stalk 
allows. So with the hydroid polyps. With some mol- 
lusks are found these vibratory cilia producing currents to 
bring particles of nourishment within reach, and fresh 
supplies of water for respiration. Fixed to a rock by 
their shell, locomotion is out of the question. Others are 
more amply provided. Among articulates, worms transfer 
themselves from one spot to another, by successively 
changing the positions of the rings, which compose them. 
The centipede is provided with a pair of legs joining each 
of its several rings. With these legs, they move about 
Insects are likewise generally furnished with legs, which 
are moved by attached muscles. Some of them have 
wings in addition. Fishes glide through the water by 
means of the tail. Their fins merely modify their cours'* 
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^ptiles crawl upon the ground : crocodiles and lizards 
use their legs and feet, while serpent^ employ their ribs. 
The chameleon has power to climjb. 

Tp extend our survey somewhat, it will be well to 
enumerate the constituent parts of jsome prominent limbs 
pf man, and with these to compare, the parallel bones of 
the lower animals. Let us first select the upper extreaii- 
ties, and institute a comparison between them and the 
lower. The shoulder-blade is a broad bone of triangular 
form, kept distant from the breast*bone by a cylindrical 
one, called the collar-bone, which is found among those 
creatures, whose interior limbs may be raised from their 
side. The arm-bone extends from the neck to the elbow, 
and is single. To it is attached the fore-arm, composed 
of two parts -^ technically called the radius and the ulna, 
-r-r the former of which isolates around the latter. In quadr 
r^peds, these are frequently b}euded together. Several 
sho^ bones form the wrist ; five longer ones constitute th^ 
pali^ ; four triple sets compose the fiagers, and a two-fold 
set marks the opposing thumb, r— How do these parallelize 
with the structure of the lower extrenaities ? The pelvis 
corresponds to the shoulder-blade ; the single thigh-bone, 
to the arm ^ and the double bone of the leg, to that of the 
fore-arm ; while the ankle, the instep, and the toes answer, 
respectively, to the wrist, palm, and fingers. A double 
set characterizes the great toe ; a triple set is found in 
each of the other four toes. — The human neck has seven 
vertebral blocks or joints ; the back has twelve ; and the 
rest of the spine, or loins, has ^ye. In the entire skeleton 
are two hundred forty separate bones, including the teeth. 
Attached to this frame-work are fiye hundred twenty-seven 
muscles; and from within the saipie, issue about forty 
pairs of nerves. 

Now, let us examine some pf ^e booes in certain 
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animals. The various individuals of the cat kind, as ths 
lion, tiger, leopard, panther, and wild-cat, have fore-legs 
or arms with similar corresponding bones to those of man. 
Their arm-bone is stouter and proportionately shorter than 
Ae fore-arm. The wrist bones are fewer. They have 
£ve fingers, pointed with strong, sharp, and formidable 
claws^ lodged in a sheath, and capably of being extended 
or withdrawn at pleasure. — With the horse, the fore-arm 
exceeds the arm in length, and the radius and ulna are ne 
longer di^inct, but united into one. His wrist-bone is 
very much elongated ; and the fingers axe reduced to one, 
enveloped in a hoof. Cloven-hoofed animals, as the rein? 
deer, antelope, stag, and ox, have two encased fingers. 
Some other kinds have three or four, with or without 
jetractile claws. — The sloth has long slender arms an4 
fore-arms with ^qrt palms, and very elongated fingers 
pointed with extraordinary non-retractjle claws. One 
kind has two claws and fingers oa each hand ; another 
has three. — In the mole, the shoulder-blade is narrow, 
wIhIo the arm-bone is nearly drawn into a square form* 
Its elbow projects backward ; and the hand is very broad 
and stout — The bat exhibits the collar-bone; and its 
fingers are very long and slender, forming a ligh| and 
extensive frame- work for the membranous wing. Its 
hook-like thumb is free. — The arm and fore-arm bones 
of tlie whale are materially shortened from our assumed 
stai^dard. They are very ponderous. The wrist and 
^d are remarkably broad ; and the lengthy fingers are 
widely separated from each other. Its shoulder-blade is 
extremely massive. — Among birds, we find the collar* 
|x)ne well developed, the shoulder-blade present, a single 
arm, a double fore-arm, an economical wrist, a liberal 
palm, with more or less fingers, and a rudimentary thumb. 
—-The tortoise has two collar bones. }ts arm and fore? 
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arm bones are twisted outward. The hand and wrist are 
broad and much abbreviated, while the fingers are quite long 
and widely separate. — With some fishes, the flat and wide 
-bones of the fore-arm are observable as well as the wrist- 
bones ; but, the hands and fingers are rather rudimentary 
and obscure. — The legs of birds and the hind legs of quad- 
rupeds closely correspond to their wings and fore-legs. 

These are a portion of the locomotive apparatus of the 
several creatures cited. They are so admirably and sig- 
nally adapted to certain uses, that these diverse uses are 
easily determined. Each is an eloquent and intelligible 
symbol of self-convincing language. It is a descriptive 
revelation of its offices. An examination of the attached 
muscles would convey equally lucid and confirmatory- 
information upon the same point. All parts of the struc- 
ture wonderfully co-operate with these in their functions, 
relative positions, and organization. 

Most of these limbs, muscles, and organs subserve 
various purposes. The tiger*s fore-leg may be employed 
in running, walking, leaping, swimming, lying down and 
rising, washing its face, removing annoyances from its 
hide, striking, seizing, holding, shaking, and rending its 
prey, excavating the earth, and in doing other acts. Its 
short fingers, with strong, hooked, and movable claws 
indicate the carnivorous animal. — The horse may walk, 
swim, or paw the ground ; but, his hoof-enveloped finger, 
and his long cannon-bone or palm, are adapted to run- 
ning. — A sorry figure would the prolonged arms and 
fingers, with the shorter legs, of the sloth, present on the 
race-ground, especially with its prodigioys claws impeding 
its progress. These instrumental appendages are better 
suited to climbing trees, and to grasping the branches for 
sustenance. — The spade-shaped hand and arm of the 
mole, so broad, strong, firmly knit together, and sur 
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mounted by its five sturdy prongs, are apt at burrowing 
the soil. — The elongated fingers of the bat, covered with 
its spacious wing, are occupied in flying. — An eaglets 
substantial bones and feathers, moved by its powerful 
muscles, are fitted for a higher and a* longer journey. — 
The mighty, broad arm of the whale is used as a paddle 
for a bulky body over long, rough, and fathomless waters. 
— The amphibious tortoise is well equipped for creeping 
by means of its twisted arm, and for swimming by means 
of its long, wide-spread fingers. 

Now, however remotely difierent from each other may 
be these movements, and the numerous practical methods 
adopted, a close investigation will bare to the eye one, 
uniform mechanism, embracing all at the foundation. 
Indeed, the contraction of precisely the same correspond- 
ing group of muscles in each, enables the tiger to run or 
leap, the sloth to seize the foliage, the mole to dig, the 
whale to swim, the bird to fly, and the chameleon to 
climb. 

A cursory survey of the preceding and what follows 
in the next chapter, discovers many striking points of 
analogy or resemblance between the organs and func- 
tions of the lower animals and those of man. Some 
of the most prominent are comprised in the plain facts 
that 

All originate from an egg, of the same primitive shape, 
possessing similar essential ingredients, having undergone 
an identical process in its formation, and commencing 
with the same kind of motion at their first start 

AU their tissues are composed ^of cells ; and each cell 
has an independent life and vital action. 

All are more or less endowed with the powers of con- 
tractility, and with the sense of touch, which appears to be 
the root of the other senses. 
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All have voluntary and involuntary nerves and motions, 
acting upon a similar principle. 

All are subject to metamorphoses during some period 
of life. 

All have sensitive, secretwy, digestive, circulatory, 
i^espiratory, absorbent^ nutritive, excretive, and motive 
organs.* 

In a mass, these organs generally march progressively 
from the simple economy of the stem-fettered crinoid 
through the numerous intermediate departments and orders^ 
to their highest degree of complexity, as represented in 
the human person. Number and variety of functions in- 
dicate an animal's rank in the scale of gradation. A man, 
exclusively confining himself to one, solitary branch of 
industry, resembles the animal or insect, endowed with 
one chain-bound instinct; while varied and multiplied 
attainments certainly analogise better with our limited 
idea of wisdom or extensive knowledge. 

All bear the obvious intentions of their uses in their 
structure and operation, by a symbolical language, supe- 
ribr in definition and signification to that of letters, words, 
or speech. These are intelligibly visible upon their face. 
And we deduce our inferences concerning these intentions 
froiii their acts and other circumstances, as we infer that a 
speechless infant sees an object, hears a sound, or feeld 
a pain, — by its consequent conduct. 

Some partially analogise with each other in certain par- 
ticulars, as the herbivorous animals in their intestinal 
apparatus, especially the caterpillar and the basking 
shark. The suction ti^^s of the butterfly, mosquito, 
and honey bee wonderfully correspond to the trunk of the 

* All, without exception, have an abdominal cavity either for the 
direct purpose of digestion, or for the reception of the digestive 
organs. 
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elephant. Indeed, the Bee's tube tapers towards its ex- 
tremity, which is furnished with a kind of thumb or valve 
like the elephant's. The breathing apparatus of the silk- 
worm is annulated like the windpipe of birds and mam- 
mals.* The almost imperceptible neck of the porpoise 
contains as many joints or vertebrae as does the stately 
Deck of the stag, horse, or giraffe. So might we say of 
the locomotive organs of the vertebrates generally. They 
Dever exceed four in number. And thus could we proceed 
through the entire category of animated nature. One con- 
Decting ligament after another would be traced out by the 
diligence of search, each binding appropriate parts to- 
gether, till a complete fabric stood forth, demonstrating a 
positive creation according to one and the same funda- 
mental plan, and the profound intelligence wherewith it is 
fraught. 

* The minute vinegar eel, when considerably magnified, displays 
aU the colors of the boa constrictor; and it has been seen coiled up, 
on the glass slide, in an attitude of belligerent defiance, with its tiny 
and excited head above the centre of the coil, as the last particles of* 
its native element were deserting it by evaporation, or upon the dry 
spot where it had been forced by a pin. 

The widely diflferent exteriors of the highest class of radiates, — 
some worm-like in outUne, some spherical, some star-shaped, some 
free, others attached to a stem, are but so many variations of the 
sphere, its fundamental pattern. They are gradual transitions ft^oin 
the lowest to the highest. 
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CHAPTER 11. 

COMPARATIVE EMBRYOLOGY. 

When man, instinctively attracted thitherward, under- 
takes to penetrate the absolute mysteries of Nature, he 
encounters a gentle but irresistibly firm repulse from the 
object of his eager inquiry. During his approach to the 
very periphery of that interdicted province, his experience 
has met many stubborn obstacles ; but, these have gradu- 
ally and successively yielded to his persevering endeavors, 
long as he has kept within the domain of observation, or 
the territory of material things and phenomenal changes. 
His failure to proceed beyond that goal is attributable to a 
lack of suitable capacities therefor. His faculties seem 
poorly adapted to the completion of a farther enterprise. 
He may perceive the germ, the consecutive steps of its 
formation and expansion, together with its evolution of 
the living creature ; but, how it was formed, how it con- 
tained the vital principle, how the creature was evolved, 
are beyond his utmost scope of comprehension. His 
pioneer rays of penetration are not adequate to reach and 
dissolve the essential mystery. 

So far, however, as man is qualified to proceed, a 
person, with precisely the same amount of talents as his 
inexperienced and inconsiderate neighbor, but armed with 
the experience of extensive observation and profound 
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reflection, stands on a vantage-ground, and can discern as 
mach deeper than his neighbor into the relations of yet 
more mature items of knowledge, and achieve better and 
more discoveries ahead, as that neighbor's eye, aided by 
the telescope, can penetrate space and define remote 
objects more eflectually than the same eye can, without 
the assistance of an optical instrument. 

Having premised thus far, we will endeavor to keep 
within the limits of our legitimate sphere, and consult the 
teeming record of Comparative Embryology, a science 
which treats not only of the successive stages of animal 
development in the native egg, from germination to 
maturity ; but, their comparison throughout the diflerent 
classes, in their natural gradation, in a mature state, so 
far as these stages have been modified in diflerent animals 
or species. It is a science, which opens a wide door to 
the material origin of all creatures; for, all, without ex- 
ception, originate from this source, and in a similar 
manner. The Omne vivum ex ovo* is absolute reality* 
But, our limits forbid more than a brief epitome of such a 
prolific department. 

Every egg contains a yolk, with a delicate cell near its 
centre called the germinative vesicle. Within this vesicle 
is a minute speck, rather opaque, called the germinative 
dot, which contains a still smaller point, or nucleolus. 
The dot is centrally situated in the vesicle, which is itself 
enclosed by the yolk, and this by a membrane. The 
primitive egg is invariably a microscopical sphere, and its 
contents homogeneous. 

In mollusks, the third division in the animal kingdom, the 
manner of egg formation appears in this wise, which may 
serve as a key to the other departments. The ovary is 

* Every li?ing animal prooewU from an egg. 
VOL. I. 3 
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•composed of numerous sacs, pear-shaped and membran- 
eous, some of which are filled with eggs in various stages 
'of growth, while others have only a transparent, uniform 
fluid, and some present eggs, granules, and fluid inter- 
mixed. The sac is surrounded by a membrane, which 
shortly divides into two connected vesicles. These ex- 
pand, and in course of the process, the fluid grows 
flocculent, and granules begin to appear. The vesicles 
again divide ; and soon as the granules have considerably 
multiplied, they concentrate towards some point, but are 
destitute of a membrane at present. This concentrated 
group increases in size. Two or more clusters may 
exist in the liquid, subdivide, and an envelope gradually 
form around each. A hollow vesicle arises at this stage, 
and an egg is the result. The granules expand, and form 
the various yolks of as many eggs, which, soon as they 
are of perfect growth, promptly leave the sac, and are 
laid. These eggs are modified, divided, subdivided, and 
a germ originates in each. 

A description of the outlines, as observed in the em- 
bryonic development of a vertebrate, will afibrd an insight 
to the general method experienced by all classes. The 
process commences with a change of appearance in the 
uniform character of the yolk. It assumes a mottled or 
granulated aspect. These granules enlarge into minute 
cells, which likewise produce other cells within them- 
selves. The germinative vesicle quits its central position, 
and rises to the upper surface of the yolk. The yolk 
separates into two spheres, each of which severs into two 
others, and so on, till the entire mass is divided into small 
globules like a thimble-berry. Each globule encloses a 
transparent vesicle, and has an external envelope. Such 
is the common course with the higher animals, and some 
of the loweii while others only undergo a partial sub- 
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division. In all, however, the germ is evolved to the 
upper surface of the yolk, and finally envelopes its whole 
circumference. 

At the commencement, all germs consist of minute 
cells of similar appearance and shape, and gradually 
increase in thickness until several layers are perceptible, 
in the vertebrate animals. The upper layer is the forma* 
tive laboratory of the nervous system, organs of sense, 
muscles, frame, dc^c, and rests upon a second, which 
originates the blood, and the organs of circulation, while 
the lower one developes the intestines and their appur- 
tenances, the liver, stomach, lungs, 6zc. These various 
organs form in successive order according to their organic 
importance. The respiratory apparatus and the jaws, not 
being needed till birth, appear last. 

In the course of time, a shallow furrow, underscored by 
a small, transparent, narrow stripe, traverses the conjugate 
diameter of the germ, and indicates the locality and 
direction of the spine. The furrow gradually deepens, 
and the summits of its sides approach and meet, thus 
arching over a tubular cavity, which soon fills with a 
liquid, subsequently to be elaborated into brain and spinal 
marrow. Along the lower wall of the cavity a carti- 
laginous substance appears, and supersedes the stripe. 
This is the embryo back-bone or spine. T|ie germ, at 
last, encircles the entire yolk ; and another larger cavity 
is produced, in which the viscera are to grow. 

Among all creatures, the yolk is surmounted by the 
embryo progeny; but, the edges of the germ unite by 
difierent directions, to form the cavity of the body in 
different departments. Embryo vertebrates lie upon the 
yolk, with face downward ; embryo articulates are placed 
upon their back, with face upward, but their umbilical 
connection is confined to the back ; embryo mollusks of 
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the lower orders and worms absorb the whole yolk at the 
outset. 

Even after the embryo has exhibited the brain, heart, 
and viscera, the organs are not sufficiently developed to 
indicate any more than its type or department. Farther 
progress is necessary. By degrees, the class, genus, and 
species, successively manifest themselves ; and the young 
animal is clearly defined and classified. Thus do the 
embryos of different creatures more closely resemble each 
other in the earlier stages of development. Through 
nearly all the embryonic existence, the fish and the frog, 
the snake and the bird, the rabbit and the ape, can with 
difficulty be distinguished apart. It requires a later period 
in the process to make accurate distinctions. 

With the radiates the granules of the yolk resemble 
little cells. These are little spherical masses with dots 
inside. They expand and produce other little cells withia 
themselves; and thus the germ is formed. Its outer 
crust, consisting of larger granules, becomes transparent. 
Another layer, somewhat darker, appears; and the two 
encircle or enclose a third. A protuberance forms on one 
side of the germ; and this prominent portion separates 
from the spherical mass. It is the lower part of the 
young animal^ and gradually elongates. Five distinct 
points swell out on the sides ; and the spherical part of 
the germ has visibly increased in magnitude. It is like- 
wise flattened upon the top. Calcareous nets are de- 
veloped within the germinal cells ; and the rays of the 
star-fish as well as the plates of the sea-urchins and their 
internal organs grow. Thus they proceed. 

With mollusks, we may observe that the egg is formed 
of cells, which multiply by the separation of liquid-bearing 
vesicles into parts, and by producing other cells or granules 
within themselves. The animaPs development passes 
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through the various changes, and grows to maturity like 
others. 

With articulates, the young egg has its vesicle and dot, 
within a transparent yolk. Subsequently, additional layers 
of harder matter produce a thicker envelope or shell, and 
the yolk becomes opaque. Then, a transparent layer of 
animal coating surrounds it, and represents the progeny. 
Soon, a broad, open space is on one side of the germ, 
through which much of the yolk is visible. The con- 
tinuous mass is the ventral part ; the opening is on the 
dorsal side of the germ. The animal layer is composed 
of cells, containing little dots. Several layers of cells 
serially appear by expansion of dots, and increase of the 
other cells in number by division. The head forms ; then, 
several joints appear on the conjugate axis of the body, 
proclaiming the articulate type of the production. Traces 
of an alimentary canal next come ; and the legs follow. 
Its embryonic position is the reverse of the radiate's. 

In an analytical examination of animal tissues, however 
complicated in structures or various in form, it is found 
that they consist of cells. Indeed, they are nothing else 
than cells of diverse modifications, connected together in 
one peculiar texture. These cells are properly the organs 
of creatures. Their functions are controlled by an indi- 
vidualized cellular vitality; for, some are isolated from 
the rest, and become independent individuals, each con- 
taining the vital principle. This enables them to rotate 
by themselves among the whole group. Finally, they 
become evolved. And all this is done in embryo. This 
evolution is the same in principle as the exuviating process 
of the cheese-mite, caterpillar and snake, the throwing off 
the external coats of mucus of mollusks, the sloughing the 
test of the lobster, the moulting of birds, the shedding 
hairs and horns of quadrupeds, the elimination of the 
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epidermis in our own bodies, or the loss of temporary 
teeth by all that have them. It is the same process on a 
smaller scale, and at an earlier period of life. We are 
also hereby shown that eggs and cells undergo the self* 
same process of formation; and in their complete con- 
dition, they are similar in structure. 

All classes experience certain changes, which succes- 
sively effect the final distinctions among them. Variation 
in the developing process produces the characteristic 
differences among the mature animals. At some period 
of growth or other, all undergo metamorphoses. The 
higher vertebrates, at various stages of their development 
resemble the lower classes at their maturity. For in- 
stance, at a certain point, all are enclosed in a sac of 
liquid, and of course need and have gills wherewith to 
breathe, in their temporary element. All have fins, in- 
stead of legs, — mammals, birds, and reptiles. The 
organs of locomotion, however diversified in their perfect 
state, thus begin under the same form. These fins are 
afterwards eliminated, when no longer useful. Thus, the 
young mammal passes through the permanent forms of 
all the lower classes, successively leaving each behind, 
and finally reaches a higher position, and a more complex 
structure, than any below it. 

Even the formative process of the germ is precisely the 
same in all the departments of the animal kingdom; from 
the polyp to man. But, having reached a certain status, 
each diverges and reveals its distinctive traits. Another 
singular fact is that the elementary shape of all animals 
is spherical ; and that the first motion accomplished by 
this sphere, minute as it is, is invariably rotary. Enough 
phenomena have been observed* to warrant the positive 
assertion that all creatures have originally the same start- 
ing-point, the same form, the same structure, the same 
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kind of motion, the same functions, and the same process 
of egg, cell, and germ-formation. To a certain condition, 
they are materially identical, and fundamentally agree 
with each other in all respects. Their progress is along 
parallel lines to completion ; and may be symbolized by 
the various lengths of tube in the gradually increasing size 
of the Pandean-pipes, and harmonize together in unison of 
development as these do in unison of melody. They are 
superior in rank as their structure is more complex, and 
their functions more numerous and varied ; and this com- 
plexity and multiplied variety are foreshadowed by the 
more numerous and complicated membranes circumscrib- 
ing the yolk and the embryo, as well as in their superior 
phases of embryonic development. Progression is herein 
revealed as a law of nature. 

We have now seen that all have a common starting- 
point in the race ; that all run parallel to each other for a 
certain distance ; that, as the race continues, some halt at 
permanent organic stations, which to those of a higher 
order are but points in transitu, while the highest leave all 
their inferiors behind, fixed at specific distances apart, like 
milestones, along the route, and finally attain the complex 
goal of mature manhood. The tiny animalcule, the en- 
crusted sea-urchin, the skimming nautilus, the darting 
dragon-fiy, the rapid shark, the creeping reptile, the fleet- 
winged bird, and the keen-scented hound, — even the 
mighty whale, the bulky elephant, and the valiant lion, 
all lag in the course, all are ultimately outsped, and all 
are left far, far in the rear by the frail infant of humanity. 
Surely, the race is not to the swifl, nor the battle to the 
strong. 

Voluntary motion, sensation, and instinct combine to 
distinguish the animal from the vegetable, even among 
the very lowest in the scale ; and this trio of qualities 
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When man, instinctively attracted thitherward, under- 
takes to penetrate the absolute mysteries of Nature, he 
encounters a gentle but irresistibly firm repulse from the 
object of his eager inquiry. During his approach to the 
very periphery of that interdicted province, his experience 
has met many stubborn obstacles; but, these have gradu- 
ally and successively yielded to his persevering endeavors, 
long as he has kept within the domain of observation, or 
the territory of material things and phenomenal changes. 
His failure to proceed beyond that goal is attributable to a 
lack of suitable capacities therefor. His faculties seem 
poorly adapted to the completion of a farther enterprise. 
He may perceive the germ, the consecutive steps of its 
formation and expansion, together with its evolution of 
the living creature ; but, how it was formed, how it con* 
tained the vital principle, how the creature was evolved, 
are beyond his utmost scope of comprehension. His 
pioneer rays of penetration are not adequate to reach and 
dissolve the essential mystery. 

So far, however, as man is qualified to proceed, a 
person, with precisely the same amount of talents as his 
inexperienced and inconsiderate neighbor, but armed with 
the experience of extensive observation and profound 
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reflection, stands on a vantage-ground, and can discern as 
much deeper than his neighbor into the relations of yet 
more mature items of knowledge, and achieve better and 
more discoveries ahead, as that neighbor's eye, aided by 
the telescope, can penetrate space and define remote 
objects more effectually than the same eye can, without 
the assistance of an optical instrument. 

Having premised thus far, we will endeavor to keep 
within the limits of our legitimate sphere, and consult the 
teeming record of (Comparative Embryology, a science 
which treats not only of the successive stages of animal 
development in the native egg, from germination to 
maturity; but, their comparison throughout the different 
classes, in their natural gradation, in a mature state, so 
far as these stages have been modified in different animals 
or species. It is a science, which opens a wide door to 
the material origin of all creatures; for, all, without ex- 
ception, originate from this source, and in a similar 
manner. The Omne vivum ex ovo* is absolute reality^ 
But, our limits forbid more than a brief epitome of such a 
prolific department. 

Every egg contains a yolk, with a delicate cell near its 
centre called the germinative vesicle. Within this vesicle 
is a minute speck, rather opaque, called the germinative 
dot, which contains a still smaller point, or nucleolus* 
The dot is centrally situated in the vesicle, which is itself 
enclosed by the yolk, and this by a membrane. The 
primitive egg is invariably a ipicroscopical sphere, and its 
contents homogeneous. 

In mollusks, the third division in the animal kingdom, the 
manner of egg formation appears in this wise, which may 
serve as a key to the other departments. The ovary is 

* Every living animal proceeds fjrom an egg. 
VOL. I. 3 
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•composed of numerous sacs, pear-shaped and membran- 
ous, some of which are filled with eggs in various stages 
•of growth, while others have only a transparent, uniform 
fluid, and some present eggs, granules, and fluid inter- 
mixed. The sac is surrounded by a membrane, which 
shortly divides into two connected vesicles. These ex- 
pand, and in course of the process, the fluid grows 
flocculent, and granules begin to appear. The vesicles 
again divide ; and soon as the granules have considerably 
multiplied, they concentrate towards some point, but are 
destitute of a membrane at present. This concentrated 
group increases in size. Two or more clusters may 
exist in the liquid, subdivide, and an envelope gradually 
form around each. A hollow vesicle arises at this stage, 
and an egg is the result. The granules expand, and form 
the various yolks of as many eggs, which, soon as they 
are of perfect growth, promptly leave the sac, and are 
laid. These eggs are modified, divided, subdivided, and 
a germ originates in each. 

A description of the outlines, as observed in the em- 
bryonic development of a vertebrate, will afford an insight 
to the general method experienced by all classes. The 
process commences with a change of appearance in the 
uniform character of the yolk. It assumes a mottled or 
granulated aspect. These granules enlarge into minute 
cells, which likewise produce other cells within them- 
selves. The germinative vesicle quits its central position, 
and rises to the upper surface of the yolk. The yolk 
separates into two spheres, each of which severs into two 
others, and so on, till the entire mass is divided into small 
globules like a thimble-berry. Each globule encloses a 
transparent vesicle, and has an external envelope. Such 
is the common course with the higher animals, and some 
of the lower^ while others only undergo a partial sub- 
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division. In all, however, the germ is evolved to the 
upper surface of the yolk, and finally envelopes its whole 
circumference. 

At the commencement, all germs consist of minute 
cells of similar appearance and shape, and gradually 
increase in thickness until several layers are perceptible, 
in the vertebrate animals. The upper layer is the forma- 
tive laboratory of the nervous system, organs of sense, 
muscles, frame, d&c, and rests upon a second, which 
originates the blood, and the organs of circulation, while 
the lower one developes the intestines and their appur« 
tenances, the liver, stomach, lungs, &c. These various 
organs form in successive order according to their organic 
importance. The respiratory apparatus and the jaws, not 
being needed till birth, appear last. 

In the course of time, a shallow furrow, underscored by 
a small, transparent, narrow stripe, traverses the conjugate 
diameter of the germ, and indicates the locality and 
direction of the spine. The furrow gradually deepens, 
and the summits of its sides approach and meet, thus 
arching over a tubular cavity, which soon fills with a 
liquid, subsequently to be elaborated into brain and spinal 
marrow. Along the lower wall of the cavity a carti- 
laginous substance appears, and supersedes the stripe. 
This is the embryo back-bone or spine. The germ, at 
last, encircles the entire yolk ; and another larger cavity 
is produced, in which the viscera are to grow. 

Among all creatures, the yolk is surmounted by the 
embryo progeny; but, the edges of the germ unite by 
different directions, to form the cavity of the body in 
different departments. Embryo vertebrates lie upon the 
yolk, with face downward ; embryo articulates are placed 
upon their back, with face upward, but their umbilical 
connection is confined to the back ; embryo mollusks of 
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the lower orders and worms absorb the whole yolk at the 
outset. 

Even after the embryo has exhibited the brain, heart, 
and viscera, the organs are not sufficiently developed to 
indicate any more than its type or department. Farther 
progress is necessary. By degrees, the class, genus, and 
species, successively manifest themselves ; and the young 
animal is clearly defined and classified. Thus do the 
embryos of different creatures more closely resemble each 
other in the earlier stages of development. Through 
nearly all the embryonic existence, the fish and the frog, 
the snake and the bird, the rabbit and the ape, can with 
difficulty be distinguished apart. It requires a later period 
in the process to make accurate distinctions. 

With the radiates the granules of the yolk resemble 
little cells. These are little spherical masses with dots 
inside. They expand and produce other little cells within 
themselves; and thus the germ is formed. Its outer 
crust, consisting of larger granules, becomes transparent 
Another layer, somewhat darker, appears; and the two 
encircle or enclose a third. A protuberance forms on one 
side of the germ; and this prominent portion separates 
from the spherical mass. It is the lower part of the 
young animal^ and gradually elongates. Five distinct 
points swell out on the sides ; and the spherical part of 
the germ has visibly increased in magnitude. It is like- 
wise flattened upon the top. Calcareous nets are de- 
veloped within the germinal cells ; and the rays of the 
star-fish as well as the plates of the sea-urchins and their 
internal organs grow. Thus they proceed. 

With moUusks, we may observe that the egg is formed 
of cells, which multiply by the separation of liquid-bearing 
vesicles into parts, and by producing other cells or granules 
within themselves. The animaPs development passes 
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through the various changes, and grows to maturity like 
others. 

With articulates, the young egg has its vesicle and dot, 
within a transparent yolk. Subsequently, additional layers 
of harder matter produce a thicker envelope or shell, and 
the yolk becomes opaque. Then, a transparent layer of 
animal coating surrounds it, and represents the progeny. 
Soon, a broad, open space is on one side of the germ, 
through which much of the yolk is visible. The con- 
tinuous mass is the ventral part ; the opening is on the 
dorsal side of the germ. The animal layer is composed 
of cells, containing little dots. Several layers of cells 
serially appear by expansion of dots, and increase of the 
other cells in number by division. The head forms; then, 
several joints appear on the conjugate axis of the body, 
proclaiming the articulate type of the production. Traces 
of an alimentary canal next come ; and the legs follow. 
Its embryonic position is the reverse of the radiate's. 

In an analytical examination of animal tissues, however 
complicated in structures or various in form, it is found 
that they consist of cells. Indeed, they are nothing else 
than cells of diverse modifications, connected together in 
one peculiar texture. These cells are properly the organs 
of creatures. Their functions are controlled by an indi- 
vidualized cellular vitality; for, some are isolated from 
the rest, and become independent individuals, each con- 
taining the vital principle. This enables them to rotatf 
by themselves among the whole group. Finally, the 
become evolved. And all this is done in embryo. Thi 
evolution is the same in principle as the exuviating procet 
of the cheese-mite, caterpillar and snake, the throwing oh 
the external coats of mucus of mollusks, the sloughing the 
test of the lobster, the moulting of birds, the shedding 
hairs and horns of quadrupeds, the elimination of the 
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epidermis in our own bodies, or the loss of temporary 
teeth by all that have them. It is the same process on a 
smaller scale, and at an earlier period of life. We are 
also hereby shown that eggs and cells undergo the self- 
same process of formation; and in their complete con- 
dition, they are similar in structure. 

All classes experience certain changes, which succes- 
sively effect the final distinctions among them. Variation 
in the developing process produces the characteristic 
differences among the mature animals. At some period 
of growth or other, all undergo metamorphoses. The 
higher vertebrates, at various stages of their development 
resemble the lower classes at their maturity. For in- 
stance, at a certain point, all are enclosed in a sac of 
liquid, and of course need and have gills wherewith to 
breathe, in their temporary element. All have fins, in- 
stead of legs, — mammals, birds, and reptiles. The 
organs of locomotion, however diversified in their perfect 
state, thus begin under the same form. These fins are 
afterwards eliminated, when no longer useful. Thus, the 
young mammal passes through the permanent forms of 
all the lower classes, successively leaving each behind, 
and finally reaches a higher position, and a more complex 
structure, than any below it. 

Even the formative process of the germ is precisely the 
same in all the departments of the animal kingdom; from 
the polyp to man. But, having reached a certain status, 
each diverges and reveals its distinctive traits. Another 
singular fact is that the elementary shape of all animals 
is spherical ; and that the first motion accomplished by 
this sphere, minute as it is, is invariably rotary. Enough 
phenomena have been observed* to warrant the positive 
assertion that all creatures have originally the same start- 
ing-point, the sfame forin, the same structure, the same 
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kind of motion, the same functions, and the same process 
of egg, cell, and germ-formation. To a certain condition, 
they are materially identical, and fundamentally agree 
with each other in all respects. Their progress is along 
parallel lines to completion ; and may he symbolized by 
the various lengths of tube in the gradually increasing size 
of the Pandean-pipes, and harmonize together in unison of 
development as these do in unison of melody. They are 
superior in rank as their structure is more complex, and 
their functions more numerous and varied ; and this com- 
plexity and multiplied variety are foreshadowed by the 
more numerous and complicated membranes circumscrib- 
ing the yolk and the embryo, as well as in their superior 
phases of embryonic development. Progression is herein 
revealed as a law of nature. 

We have now seen that all have a common starting- 
point in the race ; that all run parallel to each other for a 
certain distance ; that, as the race continues, some halt at 
permanent organic stations, which to those of a higher 
order are but points in transitu, while the highest leave all 
their inferiors behind, fixed at specific distances apart, like 
milestones, along the route, and finally attain the complex 
goal of mature manhood. The tiny animalcule, the en- 
crusted sea-urchin, the skimming nautilus, the darting 
dragon-fly, the rapid shark, the creeping reptile, the fleet- 
winged bird, and the keen-scented hound, — even the 
mighty whale, the bulky elephant, and the valiant lion 
all lag in the course, all are ultimately outsped, and a 
are left far, far in the rear by the frail infant of humanit] 
Surely, the race is not to the swift, nor the battle to th 
strong. 

Voluntary motion, sensation, and instinct combine to 
distinguish the animal from the vegetable, eve'n among 
the very lowest in the scale ; and this trio of qualities 
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threads the whole routine of ascent. They never sep- 
arate.. The corresponding organs become more and more 
fully developed at each higher degree, as the nervous 
system expands and radiates into more numerous ap- 
purtenances. Indeed, they; may individually advance so 
far as to outstrip the analogous function in man. The 
turbinated bones of the hound, enrolling several square 
feet of nerve within a small cdmpass^ may enable him to 
scent the faintest vestige^ of odor ; the massive muscle 
and bone of the lion^s paw may strike a gigantic blow, 
felling his victim to the ground ; the expansive chest and 
air-cells of the eagle may carry him into lofty regions of 
extremely rarefied air; the enormous channel of the 
whale's great aorta may preceptibly resound . to the har- 
pooner's ear with the rushing and immenEs© volume of 
blood through its elastic circuit ; the ponderous tooth of 
the elephant and the prodigious viscem of the . rhinoceros 
may surpass those of smaller animals ; and the mechanical 
ingenuity of certain insects, in some one phase of con- 
structiveness, may excel that of all other creatures; yet, 
in the aggregate, with his superior brain and fertility of 
device, with his surprising power of conscious forecast 
and the excellence of his upright frame, with his consti- 
tutional and comprehensive epitome of. all below him, and 
this surmounted by a mighty intellect, man stands in their 
midst a towering paragon inimitable by their entire, com- 
bined forces, as any work of nature transcends the united 
ingenuity of the whole human family through its numer- 
ous generations from Adam or other progenitors. 

Those lower in the scale are perfect in their kind ; 
but, the apparent impulse, which primarily occasions their 
regular development, has only sufficient energy to unfold 
them to a certain point not to be transcended. The func* 
tions of each species are circumscribed within a rigidly 
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definite circle. Higher species, in their embryonic devel- 
opment, seem to pass through all the stages of inferior 
classes ; and to be perfect in their construction and in the 
full exercise of their appropriate functions, their systems 
become proportionally more complex. This presupposes 
the direct application of a more energetic motive impulse, 
which, so far as we can detect, is innate at the outset ; and 
consequently, however mmute the original vesicle or 
granule, however absolutely invisible to the unassisted 
eye is the germinative dot, or however much smaller the 
nucleolus enveloped by this microscopic dot, ample space 
must have been left within its diminutive periphery to 
contain the generative or motive vis, and to allow it 
freedom of operation. This not only identifies the plan, 
whereby all are organized ; but, establishes, beyond the 
effect of cavil, the positive involution of design in its pro- 
jection and consummate execution. 
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CHAPTER III. 



COMPARATIVE BOTANY. 

Botany embraces a knowledge of the structure, arrange- 
ment, and uses of plants, or of whatever belongs to the 
vegetable kingdom. Long has it been known that vegeta- 
ble tissue is composed of cells ; and long have naturalists 
observed the organs and anatomy of these subjects. 
The cell is constructed with membranous walls of trans-, 
parent and colorless character, and is a minute receptacle 
of the nutritive fluid, which sustains the structure, whose 
whole substance is but a vast aggregation of variously 
shaped cells with their contents. Each one of these small 
vesicles, independently by itself, contains the principle of 
active life ; and therefore, the life of the plant is consti- 
tuted of the aggregate quantity of life in all the cells. It 
is the sum total of cellular vitality. These diflbi* in size 
among diflerent plants, and sometimes in the same plant. 

The root, the stem, the bud, the leaf, the blossom, the 
fruit, the seed, the germ, form the regular routine of 
growth. Between the main body of the root and the stem 
is a spot, so delicate, that a very slight injury thereto is 
fatal to the plant. 

The seed is susceptible of analysis into an external 
envelope, enclosing a kernel, upon whose base is appa- 
rent the point of insertion of the fibre, which united the 
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seed to its fruit, and which was the channel of nourish- 
ment to the seminal interior. This point, as well as the 
pore imbibing the nutrition, is displayed by the common 
bean. In its first stages, the kernel is fluid ; and of course, 
peeds a covering to shape its form and to retain its sub- 
stance, till it is hardened by maturity. Its usual constitu- 
ent parts are the albumen, the lobe, and the embryo. 
Sometimes, the albumen is wanting ; sometimes, the lobe. 
Within all the envelopes, and near the centre, is lodged 
the germ, oflen conspicuous, sometimes minute, and not 
always visible to the eye. From this most important 
point, the life of the plant is first manifested, and its 
organization unfolded. The other parts are secondary 
and subservient to it. Before vegetation commences, the 
substance of the germ is uniform, and enclosed in ltd 
proper i^in. Its first development results in an ascending 
portion, forming the stem or trunk, and a , descending 
portion, forming the fibrous roots. During this early 
operation is visible the inserted fibre still connected with 
the lobes, and conveying nourishment to the tender shoots. 
Moderate heat and moisture, as well as air, are essen- 
tial, and darkness is favorable, to the process of germina- 
tion. These co-operate to produce a chemical action in 
the seed, whose principal constituent is carbon. With this 
the oxygen of the air mingles, and produces carbonic 
acid gas, which is soon liberated. Thus are the lobef 
deprived of this substance and saturated with oxygen. I 
saccharine composition results, is communicated to th( 
germ, and quickens it into action. An expansive energ} 
swells its size ; and we behold it protruding from its pre- 
serving sarcophagus of carbon. Its coverings separate ; 
and immediately the sprout exhibits a two-fold tendency, 
— in its downward roots and upward stem. Rudimentary 
leaves begin to unfold from their buds. 
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Two parts belong to the root, — the main body and the 
fibres. The fibres are capillary tubes, imbibing from the 
soil impregnated moisture, and conveying it to the texture 
of the plant. Having ascended the stem, by cellular ab- 
sorption, through sap-wood or alburnum vessels, and per- 
meated the leaves, the moisture or sap undergoes a 
chemical change by virtue of the light and heat, which 
bathe the green surfaces. Some of this fluid is deposited 
over various parts, and is to be subsequently assimilated 
or solidified into vegetable matter. Another portion is 
evaporated by the leaves and stem ; while a third, which 
has been elaborated, and by the process, has acquired 
nutritious properties, descends by another route, between 
the inner layer of bark and the newly formed wood. On 
its way, it largely contributes to the formation of another 
layer of bark on the one side, and of another stratum of 
new wood on the opposite, besides supplying matter for 
the production of new fibres, buds, and leaves. A system 
of glands is active in secreting the proper juices to be ap- 
propriated from the sap ; and thus are the useless portions 
separated and excreted through the pores by evaporation. 

A membranous material constitutes the solid parts of 
the organization; for, plants are subject to certain laws 
of organization. Every organ is inseparably connected 
with the whole structure ; and organs bear peculiar rela- 
tions to each other. The cellular texture is full of pores, 
and usually filled with saccharine, oily, resinous, or milky 
fluids. In the bark layer, it is placed under the cuticle ; 
and in the leaves, it is found in the spaces between the 
nerves. It contains the coloring matter, not only of the 
leaves but also of the flower and fruit, in all their variegated 
tints. Within this is carried on the decomposition of car- 
bonic acid, by means of the action of light. The oxygen 
is evolved, and the carbon is retained. — By gently 



CUTICLE. — BARK. ASCENT OP SAP. 45 

boiling or rubbing a leaf in water, its cuticle is separated, 
tbus rendering the cellular texture easy of removal from ' 
the meshes of the veined network. Numerous thread-like 
tubes are hereby exposed to view, extensively divided and 
subdivided. These constitute the vascular system of the 
leaf. Immerse them in a colored fluid, and their tubular 
structure will be obvious. 

The cuticle membrane extends around the trunk, 
branch, and twig, over the whole surface of every 
plant and vegetable. It is apparantly destitute of the 
active vital principle, and varies with the species of plant 
it envelopes. Upon the simple vegetable, as a rose leaf, 
it is very delicate. Upon the sturdy oak, it is rough, 
indurated, and coarse. Translucent and porous, it absorbs 
air, light, and moisture, repels every detrimental substance, 
wards off aggressive injuries, and regulates perspiration 
and absorption. Sometimes, it is covered with a thick 
down like rudimentary fur or wool. 

The third or inmost layer is the true bark, which, by 
its repeated number encircling the trunk, indicates the age 
of the tree. Its texture is of longitudinal fibres. It prin- 
cipally contains the oil, or resin, or gum, or tannin, which 
characterises the properties of the plant. All the essen- 
tial functioite of life are confined to the inner surface of 
this bark. New roots, branches, leaves, buds, flowers, 
fruit, are developed from this substance. Between thi 
exquisite net-work and the wood descends the sap, fom 
ing its new layer of multitudinous cells annually, whic 
extrudes the old one to become lifeless and rigid. 

Ascent of the sap, step by step, through the walls ot 
one series of cells into the interior of the next series above 
it, and so on over the whole fabric, depositing its infinites- 
imal particles of salts in their minute receptacles, depends 
on the great law of demand and supply. Heat produces 
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evaporation, which tends to drain the cell, and moisture 
promptly advances to recruit the exhaustion : somewhat 
on the principle of atmospheric pressure. Absorption 
follows evaporation. Light engenders the chemical elab- 
oration of the raw fluid, holding in solution its metals and 
salts. Thus is the multiplication of cells carried on, and 
the consequent vegetable growth. In some instances, plants 
increase in height at the rate of an inch and a half daily ; 
in others, they lengthen four or five inches ; and the Bo- 
vista giganteum is asserted to have grown, in damp, warm 
weather, from a mere point to the extraordinary dimen 
sions of a huge gourd, d<jring a single night ; in other 
words, to have multiplied its cells at the almost incredible 
ani quite incomprehensible rate of over sixty -six mil- 
lions every minute I 

Originating from an identical source, — the seed ; ger- 
minating in an identical manner, — with downward roots 
and upward stems or leaves ; arriving at an identical 
result, — the formation of a cellular tissue, which consti- 
tutes the whole fabric ; the various members of the vege- 
table kingdom are susceptible of regular classification, 
from the humble mushroom and lichen, up through the 
more complex shrubbery, even on to the remarkable, 
wide-spreading banian, the graceful elm, or the gigantic 
and venerable cedar of California of eighty feet girth and 
three hundred and twenty-five feet high, and indisputably 
declaring an age of three thousand years. It may include 
the still more ancient Baobab of Africa, numbering six 
thousand years; the spacious Talipot palm-leaf of Ceylon, 
with its forty feet of circumference and sixteen feet of 
breadth ; or the more extensive corolla of the East Indian 
Rafllesia, measuring three feet across. 

At the beginning of the series, some are even destitute 
of stamens and pistils ; others have these, but invisible 
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to the unassisted eye ; a third class just discloses them in 
a rudimentary state ; and a fourth has them visibly de- 
veloped. The seeds of some have numerous lobes; others 
have but one ; a third kind have none. Thus proceeds 
the series till we arrive at a perfect tree, embracing all 
the parts, the fibrous root and the mature fruit, enclosing 
as an ovary the comprehensive seed for future use, togeth- 
er with all the intermediate components. — Mushrooms, 
lichens, mosses, and ferns have no stamens nor pistils, or 
such as are only perceptible at the closest observation. 
They have a cellular tissue, and their seed is destitute of 
lobes. These are called cryptogamous. 

Plants, with seeds encased in one lobe, as the cane, 
bamboo, palm, grasses, grow from within outward, and 
are styled endogenous monocotyledons. — Those having 
a double lobe, as the oak, elm, hemlock, pine, increase in 
growth upon the outside of the wood and beneath the 
bark, and are called exogenous dicotyledons. They may 
have two or more seed lobes. 

4. wonderful order will be observed, if we consider the 
arrangement of the leaves. A mathematical precision 
obtains. The lowest blade on our common grass has a 
certain position on the stalk. Just one half around the 
stem the second is placed. The third comes directly over 
the f\fst ; the fourth, directly over the second, and so on. 
Another kind of grass presents the second blade only 
one-third around the stem, and the third blade exactly 
two-thirds around it; while the fourth, completing the 
three-thirds, or whole circumference, comes directly ovei 
the first. The fifth is over the second, and so on. Our 
rose-bushes and blackberry bushes increase the variety. 
The relative vertical distances of their leaves are two- 
fifths around the stem ; so that two series are required to 
bring the regular leaf in perpendicular succession over the 



48 SYSTEMATIC A&BANGEMENT OF LEAVES. 

first. It will be the sixth leaf. The seventh will be over 
the second, and so forth. The leaves of the willow pre- 
sent another variation. Their distances apart are three* 
eighths of the circumference of the branch. The ninth 
leaf will shoot over the first ; so with the tenth over the 
second. A different arrangement characterizes the white 
pine. The divisionary distance is five-thirteenths of the 
periphery of the branch. The fourteenth will be in a 
line over the first; the fifteenth over the second. The 
peripheric distribution of the scales of the common pine 
cones is represented by eight twenty-firsts. The regular 
interval disposes the twenty-second scale over the first; 
the twenty-third, spirally counted, over the second, and 
thus onward. 

These fractions are expressed by ^, ^, f , f , -j*^, ^. 
Add together the numerators of the first two, and it gives 
the numerator of the third fraction. Addition of the 
second and third numerators produces the fourth ; of the 
third and fourth produces the fifth ; so with the rest. Ap- 
ply also the same operation to the corresponding denomi- 
nators, and corresponding results will arise. One half is 
the maximum fraction of the series, and one-third is the 
minimum. The series can be indefinitely extended, by 
adding the numerators and denominators of the last two 
fractions, as before. It is worthy of a passing remark, 
that the denominator^f the first is the numerator of the 
third ; that of the second is the numerator of the fourth ; 
and thirs onward. So of the addition of the first denom- 
inator and the second numerator to make the denominator 
of the second fraction, as well as a similar result through 
the series. If this is not mathematical precision and sys- 
tematic arrangement, what is ? 

Between the animal and the vegetable kingdoms exist 
strong resemblances in many particulars. We have ocu- 
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far pK)of ibtafflie'dell of '^e^tables is of identical strud- 
iiiite Vilh the cell of ainlmals ; knd that the tissues of bdth 
iure Entirely cotnpcmed of the6e little vesicles. The seed 
is spherical atid internally fluid, at its 'first foirmation, like 
the egg. The tree hais its insensitive scarf-skin in its 
btifer bark ; its cellular membrane in the next layer be- 
neaith ; atid its tine skin still fahher inside, full of minute 
pores. The process of nutrition is effected by capillary 
or ceihihi^ absorption from the ^il and atmosphere, as the 
animal lacteals absorb the chyle from the vi^era. Both 
kingdoms have their food properly elaborated for use; 
the plaiit hits ft chemically prepared by the elements, -as 
the anitnsll has it mechanically by the teeth, and chemi- 
^!y by the secretions. It must be moistened, separated 
into molecules, and classified into nutritious and useless 
Ingredients. ^Plaiits cannot absorb solid carbon, nor crude 
earth, nor unpirepared liitte,Tidr crystiallized tnineral salts 
any better than &e animal capilhiries can. These must 
be disintegrated, dissolved, or Amalgamated. Water must 
have patt in the matter. The food must be veiy elemen- 
fory, and held in solution. Accordingly, the mechanism, 
fte modui operandi, and the refative sources Of nutrition 
are nOt far diflei^ht in the vegetable from tho^e in the 
animal. The cavity of the stomach is bounded by cellu- 
lar walls. These cells are minutely and thickly perforated 
by the little absorbing tubes, which imbibe the fluid nutri- 
tion, and materially influence digestion. Plants also have 
absorbents. Both have their nutritious particles conveyed 
to the exact places needing their aid for renovation or 
growth of the economy ; and these wend their Way to 
dieir spots of destination unconsciously, unerringly, and 
wttfaotit human direction. In the animal, sentinel nerves 
are stationed in various localities for the purpose of com- 
ttnraicating to head quarters, — the brain, — what kind of 
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food is wanted to replenish waste, or to contribute to 
growth. , An appetite or desire for this particular kind^ 
containing the required ingredients and quantity, at once 
arises, and a keen relish accompanies the meal. The 
plant breathes by its leaves, elaborates gases and elimi- 
nates them with moisture, like the animal lungs. It has 
secretory and excretory vessels; and perspires through 
minute apertures. Evaporation is likewise a branch of 
its economy. Even the color of the leaf is spread along 
an inner membrane, as the physical cause of the animaPs 
color, called pigment, has a cellular layer of skin beneath 
the surface, to contain it. Both animal and plant, there- 
fore, need sunlight, air, and moisture ; both grow, mature, 
and decay, as well as reproduce their kind. Both have a 
tender spot in their texture, involving the danger of vital 
extinction, if rudely assaulted. So exceedj|^g1y^ close is 
this resemblance among the lowest orders of animals, — 
the zoophytes, — that it continued long undecided to which 
kingdom many specimens belonged. Some remain unde- 
termined even yet. The sponge was alternately claimed 
by the zoologist and the botanist, as each detected in its 
constitution peculiarities or properties belonging to their 
respective provinces. It was a perfect pendulum vibrating 
between the two, with but little apparent chance of cessa- 
tion. At present, it has a seat within the province of 
botany. In addition to the peculiarities already cited, 
both display a progressional series of gradation, and both 
contribute sustenance to each kingdom, though the vege- 
table is the actual basis, subsisting, in the insect world 
alone, not far from half a million species. The ultimate 
of the food of both is from the same source, — the ground, 
— and is composed of the same ingredients ; for, if the 
carnivorous devour each other and the graminivorous, they 
consume the constituent elements of the latter, which are 
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derived from the vegetable. So that not only are all 
members of each kingdom, without an exception, formed 
of tissues, permeable to liquids ; but, they have, as part 
and parcel of these tissues, fundamental ingredients com- 
mon to both. And these substantial ingredients, through 
elaboration, aid in subsisting all, and enter into the com- 
position of all. The restorative principle or energy ap- 
plies to both. Separate an earth worm or fresh water 
polyp into pieces, and shortly the damage is repaired; 
each disjoined section becomes a complete animal. Sever 
a willow twig from the trunk, plant it in the soil, it will 
take root, branch forth, and grow to a tree laden with 
foliage. Shoots of one tree will coalesce with another; 
and wounds in plants as well as in animals will heal. — 
A slight comparison of the organs of both kingdoms, 
and of their fundamental structure, together with other 
striking resemblances, impresses the observer with a con- 
sciousness of the identity of plan, according to which 
they have been reared in their respective provinces. 
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CHAPTER IV. 



J)1STKIBUTI0N OF JLNXMAIiS AKB PLANTS. 

©F all living creatures, man is the only occupant of 
ievery portion of the earth's surface. All others, whether 
-animal or regetable, have certain specified limits assigned 
lo them, which they never voluntarily desert. They feel 
"twppy in their respective spheres of residence, as they do 
4& their spheres of distinctive nature. Mutual adaptation 
among themselves, the climate, productions, and terrestrial 
accommodations, firmly binds them to their destined spot 
with the willing bonds of satisfaction and contentment. It 
is likewise the mutual adaptation between their various 
organs and modes of life, as we^l as the appropriate food 
surrounding them, that impresses the stamp of submission 
upon their characters. The carnivorous tribes would not 
be long pleased on a territory yielding nothing but grass, 
thistles, roots, and foliage; nor would the ruminants be 
easy in an enclosure stocked with carrion alone. They 
could not endure such predicament for any considerable 
length of time, if they would. Their whole physical 
apparatus, teeth, claws, hoofs, stomachs, would be almost 
as useless under such circumstances, as a bag of gold 
would be to a man for the procurement of food or clothing 
on a desolate, uninhabited island. The distinction among 
animals inhabiting various regions is, in many instances. 
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as marked as the distinction made l^y their structure aud 
its organs. It would be as wonderful and strange to find 
a liv^ lion within the polar limits sitting comfortably upon' 
an iceberg, or a white bear ranging the torrid sands of 
Sahara, as it would to behold strong, retractile claws, 
^arp, rending teeth, and a single stomach in the ox, or 
cleft-hoofs, grinding molars, and a quadruple stomach in 
the Bengal tiger. 

So obvious is it that certain classes or groups of animals 
are invariably found to dwell in certain permanent locali- 
tiea on the earth, that they are styled the Fauna of that 
particular locality. Those plants, tdo^ which belong to a 
particular region, are called its Flora. Oilen, the charac- 
ter of a fauna depends on its corresponding flora ; for, the 
latter constitutes its means of subsistence. But, this is 
not always the case, especially in the ocean, where^ 
marine animals exist in every direction, much beyond the* 
provinces of plcuats, whose life and welfare are dependeolr 
on the temperature. 

Of these faunas and floras, there are three principal 
divisions, — the arctic, the temperate, and the tropical..' 
They are not always confined to northern, medial, nor 
tropical latitudes; for, the summit of a mountain, or its^ 
lateral heights, displays animals and plants resemblmg 
those of a higher latitude more than those at its base.. 
Polar climates tend to assimilate the species in some^ 
degree. The white bear and many kinds of Urds are^ 
common to the northern extremities of the three con*^ 
tinents, Asia, Europe, and America; Among the- tem* 
perate dimates, species dtflefr,.while types continue) the 
same on the diflerent continents, aod sometimes on difier* 
ent sections of the same conlhient The tropical animals 
V9ay fVom the temperate and from each other, espeoiatllsr 
among the different <M>ntineDts and islands. It is evidem]t<" 
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some influence unlikp that of climate which occasions 
this striking diversity upon the tropical portions of the 
continents, or the similarity would gradually return as the 
antarctic temperate regions were approached. But, the 
contrast diverges even wider: Southern Australia, Cape 
of Good Hope, and Cape Horn, present the greatest 
dissimilarity. — A desert, a chain of mountains, an ocean, 
may intervene two faunas. Indeed, the immense depths 
of the ocean, in some places baffling a sounding line 
28,000 feet long, and in others, over 34,000 feet, equalling 
im profundity the united height of Dawalageri and Mount 
Washington, absolutely preclude the passage of aquatic 
animals from one shore to another. — Prairies, steppes, 
pampas, deserts, and marine basins, have peculiar faunas, 
j&equently not elsewhere found. Fishes and marine mam- 
mals are mostly confined to the coasts, to shoals, and 
within soundings. Even, migratory fishes, as herring, 
mackerel, salmon, alewives, swim along the shores, often 
even among the very surf. The cod is taken upon the 
banks of Newfoundland, and the halibut in the vicinity of 
Creorge's Bank. So tremendous and crushing is the pres« 
sure of water upon the bottom of the sea, that sterility 
veigns there supreme. Marine vegetation is as much 
stagnated, as terrestrial, vegetation is stunted, or altogether 
arrested, in the polar regions. They vary also with the 
depths they inhabit, not only in form and equipage, but in 
color, like marine plants, according to the quantity of 
light they receive. Fresh water animals have their own 
peculiar lakes and rivers. Birds may be considered as 
belonging to the regions of their birth. Insects also have 
their appropriate homes allotted to them. 

Of the arctic flora, scarcely aught than a pale, inferior, 
and dwarfish vegetation, a few creeping shrubs, dreary 
plains covered with lichens and mosses, of a very limited 
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number of species, but numerous individuals, constituting 
a clear preponderance of cryptogamous plants, can be 
found. No stately forests relieve the eye of the spectator. 
No brilliant flowers vivify and variegate the monotonous 
scene. Ck)rresponding to this, the species of the arctic 
fauna are few, and of the lowest orders, while their con* 
stituent individiials are many. The shoals of fishes and 
the flocks of aquatic birds or sea-fowl are immense ; and 
are remarkable for uniform obscurit}*^ of color. Reindeer, 
polar bears, the moose, the white fox, the walrus, and 
various seals, are prominent. The most important is the 
whale, though the lowest in the class of mammals. Ducks, 
geese, loons, coots, cormorants, gulls, gannets, and petrels, 
are of the web-footed tribe, and principalise the birds. 
Reptiles are not found. Marine worms and small crus- 
taceans chiefly represent the articulates. Insects are rare 
and of inferior types. Of mollusks, the lower orders 
predominate: the higher are scarce. Inferior radiates 
prevail, as the jelly-fishes, while some star-flshes are 
seen, and the holothurise are scantily represented. Coral 
polyps are not to be met within the domain. 

The southern limit of the arctic fauna by no means 
accords with the polar circle. It is very undulatory, 
following a track around the globe, where the average 
annual temperature is 32^ Fahr. or zero Centigrade. 
About one half of Asia, nearly all Europe, including even 
Norway, Lapland, and Sweden, most of Iceland, a large 
portion of British America and Russian Possessions, and 
the entire United States, are situated below this isothermal 
line. In some places, as Asia and Labrador, it sinks to 
53^ or 54^ north latitude, while in a northern and north- 
westerly direction from the North Cape, it rises to 70^ 
lat. or more ; and on the Russian Possessions, it touches 
the Circle. It properly coincides with the northern limits* 
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of tree-vegetation, where they supera^de Ae lichena fl^<lt 
inosses of Siberia and Russia^ and the b^rensof North-. 
America. 

A different class of animals and trees dist^i^uishes tha 
temperate from the arctic. Thq genera and species are; 
more than doubled. Its superior types are better de- 
veloped. Phanerogamoys plants prepondeorafQ* Beautiful; 
forestfs and evergreen trees indicate vast progr^ss^ PineS} 
§ra and sprup^s commence tlje array, and, ret^n their^ 
deep foliage through the year.. Other trees beopmoi 
stripped, as winter approaches, The me^ple^ beech, birch,, 
l^ickory, and oajcj together with the variou9 fruit trees^ 
vines, bushes, flowers, and grasses, — all this species of 
vegetation she4 thejr leaves for renewal inthe Springs A, 
temporary sts^gnation supervenes. Thisi diyisipn extendj9[ 
to an average apnual temperature of 76** Pahr. It is sub-; 
divisible into four sections, — sub-arctic, north and south- 
temperate, and sub-tropical./ The coniferous treep prevaU: 
in the first section. New forips of the same /ap^ly-comQ; 
next, with the oak, chestnut, willpw, poplar^ bc^eiph^ walnut^, 
and ash. The live oak is in the third section. The^q, 
cpme certain palms« Within thqse limits^ is manifested 
considerable difference between Huropean ai^ American . 
vegetation. So with their respective apinialsj.. In winter,^ 
insects r^ort to their, retreats. Sopoequi^irupedf subsist, 
on their summer stores. Others, hibernate,: ii[i.a,, tQi^id 
state. Many continue as before /without chapge>of plac&i 
or habits. This variety appertains to, the noithernt^n^n. 
perate, which is somewhat distinguisdi^d from; its southern; 
section, where the trees are eve^g^een^, The.bq^lp, dee^y, 
wolves, bears, foxes, rabbits, oppssumSy sqviirre)s, n^o^t of^ 
the insect-consuming animals, are the principal miM^nMihl'f 
of this zone. A few^ nionkeys. in Jfipa% aiid on. tho 
d^livittes of Moimjt Atlas, compr^: all, it§ quadi]|U}S)^§4^ 
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]^o edqntata are found. Numerous birds of prey, many 
qlimbersi passerine,, and ge^linaceous birds, inhabit diis: 
region. Lizards, small tortoises, serpents, and numerous 
batrachians, but no crocodiles^ represent the reptiles. 
Trout, sturgeon, haddock, cpd, and halibut^ are found 
Qinong the fishes. All the mollusks are seen here ; though 
the highest class are more scarce than in the torrid zone* 
Immense numbers <rf the entire department of articulates, 
^d a multitude of polyps^ are observable; but, corals are^ 
f|ir from plenty. Some range all over the temperate 
zone, as the d^er, cougar, many rapacious birds, a few> 
tortoises, and the rattlesnake, of America, like the brown^ 
l^ear, wolfj and.rt^pacious birds of Europe. The ermine,^ 
ipuskrat, and fieldmouse, are found from the northern 
extreme of the frigid zone to the southern extremity of 
the temperate. ThQ elkof Can.ada adheres to the northern 
section ; while the prairie-dog, the fox^squirrel, and many^ 
bjxds, never qui( the sputhem. The opossum, radiated 
apd shrew mqles^ mudcrats, snapping turtles, the gar pike, 
aj?d numerpvy?; other typep. belong exclusively to temperate 
America. 

Southern Africa detains i the wild boar, hyena, and; 
rhinoQerQs,rv^iph: arejunfcnown_tQ America, though both 
Tfigionse^tei^iSeuth of the tropics* There is an equal 
(]^fi[erence : aoKHig' tbe^ other departments. Penguins and; 
u^ue specaeaiof seals, characterize the vicinity of Gape' 
I{i^p.^ A\»9^U9:tQQ: hasj a. fa una < peculiar to itself. Its 
kangaroos, %ing opo^sums^ a*:d: worobach, its singular' 
illpllusksi and injects, are unknoWiD: alike to neighboring; 
ap4 ren¥)te= cpuntrie«j; but^ with a . dight variaticm in 
species, ra^gj? from one i^irttof this extensive tract to the 
other. So with their flora. The heather of the Cape of > 
Qpod Hope$ the. pla^ts^ith I slender and shrunken. leaves 
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imdigenous to Africa and Australia, and their dry myrtles 
and narrow-leaved acacias, are entire strangers to the 
western continent. 

In Europe, the Alpine traveller quits the rugged land- 
scapes and rigid firs of the north) and one day's journey 
brings him among the orange groves and green gardens 
of sunny Italy. He frequently encounters the frosts and 
snows of winter on one side of the mountain, while the 
other smiles with genial Spring with its thriving vegetation 
and flowers. Such is a specimen of the abrupt transitions 
of the eastern continent. America has her contrasts, but 
not so abrupt. The plain interval between the Arctic 
Ocean and the Gulf of Mexico, (which latter did not exist 
as a gulf 100,000 years ago; it was open sea; Florida 
was not formed then,) embraces the entire tract from the 
frigid to the torrid clime. Gradual and considerable 
spaces almost insensibly effect the changes. Like the 
difference between the short cervical vertebrsB of the 
elephant compared with the elongated joints of the neck 
of the giraffe, equal in number, made for the same sub- 
stantial purpose, and constructed according to the same 
principles, the steps are abrupt in the one and gradual in* 
the other, separated by short and long mtervals, and both 
accomplishing the same object and answering the same 
end. Treeless and shrub-covered plains are succeeded 
by cone-bearing forests as Lake Superior is approached. 
Then, follow the oaks of Wisconsin, the walnuts and 
chestnuts of Ohio and Kentucky. Next, come the mag- 
nolia and palmetto of the Southern States. The extremes 
of this scale of vegetation are twenty-four hundred miles 
apart. On the Himalaya Mountains, they almost touch 
each other. 

Upon all the continents are the tropical faunas and 
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floras remarkable for their great variety, superior size, 
and splendid exterior. Every department is abundantly 
represented by numerous genera and species. But, the 
old world really seems more mature than the new, less 
humid ; and vegetation is overborne by animals, while in 
the new, animals take a secondary rank. Cryptogamous 
plants, couched in the arborescent ferns, equal our forest 
trees in size. Simple grasses, so humble with us, rise into 
the majestic and elegant bamboo sixty or seventy feet 
high ; and with their hard and hollow trunks furnish ample 
materials for dwelling houses and magnificent temples. 
In these regions, a single tree is a garden, tastefully 
adorned with intertwining plants and brilliant flowers. 
Cinnamon, cloves, pepper, cocoa, coflee, sugar, indigo, 
nutmeg, aloes, oranges, lemons, pomegranates, camphor, 
sago, and other luxuries, emanate from this warm quarter. 
On the Moluccas, the nutmeg rises to a height of fifty feet, 
in groves of unrivalled beauty. Sumatra is one enormous 
orchard, filled with captivating perfumes and flowers ; and 
the gorgeous vegetation of a Sumatran forest is unequalled. 
Java annually raises its 50,000 or 60,000 tons of coffee ; 
and a celebrated naturalist collected from its soil over a 
thousand plants, mostly unknown on any continent. But, 
the basin of the Amazon sends from its fertile bosom lofty 
palms to the height of 150 or 200 feet, surpassing all 
others in this region in number and majesty of foliage* 
Smaller trees and innumerable shrubs fill the space be- 
tween. Climbing plants and variegated vines, crested 
with flowers, encircle and mat them in a solid mass of 
intricate network. The odorous and gigantic water-lily 
Victoria, with its white and rosy corolla, of fifteen inches 
diameter, and immense leaves of six feet width, reposes 
elegantly upon the surface of its native element. Tem- 
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perate America may boast of her four thousand speci^of 
plants. Tropical America presents over thirteen thoo* 
sand. 

The faunas are quite as signal. Coral polyps swarm^ 
immensely in the Indian and Pacific Oceans as well aa 
south of Florida in the Atlantic ; but, they are of different 
species, and their sub-marine architecture assumes varioua 
appearances in difierent localities. The Florida' specie» 
are restricted within certain limits^ extending but littler 
north of this peninsula of reefs^ and not far south onth^ 
South American shore. Its sphere is also bounded in^ 
depth by the water; it never exceeds: a few fathomsij 
Higher radiates excel in size and variety* MoUusks and. 
crustaceans throng the seas and the coasts. Here is ther 
home of the sail-spxeading nautilus. Large^ beautiful^ 
i^nd venomous insects abound. Here may be seentbC' 
enormous boa constrictor, the horrific crocodile, the gigan«^ 
tic tortoise. Humming-bird? and parrots with their gor- 
geous plumage, toucans and ostriches, frequent these, 
warm climes. All the edentata are represented. The 
thick-skinned elephant, rhinoceros, hippopotamus, and 
tapir, the graceful antelope, and stately gira^ the- 
plodding camel, tawny lion, spotted leopard, and brin* 
died tiger, the agile monkeyi long-visaged baboon, and 
sober ape, together with the man^resembling orange chira«- 
panzee, and engeena, are familiar denizens x)f the torrid, 
zcme. Most of the larg^r animals belong to the old world,, 
though America has . he r terrific . reptiles, — serpents and 
crocodiles, — her lizaf ds,* tortoises^ guanas, and basilisks, 
in. multitudes, infesting forests and waters^ Not less than 
three hundred specie of gaudy humming-birds glitter in 
her sunbeams alone ; while the massive beetle whizzes by 
the ^artled ear, and the broad- winged butterfly dances. 
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•boot in the air like a floating diamond. But the inferior 
animals prevail on this new continent. The medium-sized 
htma, tapir^ pecari, jaguar, and prehensile-tailed monkeys, 
armadUlos in their coat of mail, lank ant-eaters, and 
complainmg sloths, characterize her fauna. Vegetation 
bears the sway in tropical America. Animal life is of 
tbe lower orders chiefly, while the higher classes are 
Mher diminutire, obscure, and feeble. For the herbivor- 
ous bat, Polynesia must be visited; for the girafle and 
hippopotamus, Africa ; for the nautilus, Asia. 

Cursorily extending our survey a little farther on, we 
observe fishes to be subject to the same law of distribution. 
Like the genus squirrel, inhabiting all the continents, but 
wi^ varieties of species, so do the families of fishes swim 
in certain waters : but, the same waters do not subsist all 
tile species. It is the same with the coral, with many 
ahelUfishes, insects, reptiles, birds, and quadrupeds, even 
with the quadrumana. Nor is there any exception to the 
trees of orchard or forest. European and American pines 
differ in species. On the island of Java, palm trees line 
the shore with a beautiful colonnade. From the mountain 
tops to the sea-coast are six distinct zones, each with a 
peculiar botany. Six families of plants are indigenous to 
as many climates, while every region of the earth has its 
particular products represented in some part of the island. 
There are over a hundred varieties of rice. 

It is clear that animal instincts are mathematically 
adapted to die countries, as well as to the elements, they 
inhabit In other situations, these would be superfluous, 
and oflen cumbersome. But, climate does not produce 
the distinguishing traits of the faunas and floras, or all 
animals and plants would be exactly alike, when under 
die same climatic conditions. Their distribution, as well 
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as their structure, is attributable to some other than a 
purely physical cause. Both faunas and floras are pecu- 
liar, and confined to the regions their particular species 
inhabit. A living whale is never found gamboling about 
a mill-pond ; nor a shark in a clay-pit, any more than 
swimming on the land or flying in the air. Neither is the 
albatros an inhabitant of our New England forests. The 
hippopotamus is not hunted in our rivers ; nor the rhinoce* 
OS in our open fields. It is as difficult to preserve the life 
of an anaconda at the Poles as it is to cultivate the orange- 
tree in those icy domains. The tiger no more desires to 
exchange the torrid for the frigid clime, than does the 
dolphin to abandon the water for the land, or the mastiff* 
to be metamorphosed into a zebra. The precise lines of 
demarcation embrace the fishes in their appropriate streams^ 
lakes, and seas. Nor does the rule stop here. Insects 
have peculiar zones. Tarantulas, diamond-beetles, and 
the military termites do not swarm in this vicinity. The 
tiny animalcules of the frigid zones differ from those 
among us. There they are snugly encased in splendid 
crystal palaces constructed by the icy fingers of nature, 
while ours enjoy a wider scope in their liquid realms. All 
seem as contented in their home region, as satisfied with 
the sphere, in which they find themselves stationed, as 
they do with their natural organic individuality. Their 
nature is indelibly inherent. Their places of residence 
are deliberately established. Their desires, capacities, and 
physical organs are adapted to surrounding circumstances 
of climate, food, shelter, and to each other. Their cir- 
cumstances are as nicely adapted to them. These together 
constitute a bond of harmony, which a change in either 
respect would render discordant. Let chaos enter, and a 
confused jumble of animated nature, of militating species. 
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of incongruous creatures, would be likely to heap together 
occasionally at one locality ; and a war of extermination 
would follow, with famine and suffering. But none are 
disposed to overstep the natural limits prescribed to them. 

It is therefore extremely difficult to account for such a 
distribution, as we behold, in any other manner than by 
ascribing it to a cause wholly extraneous to the individual 
or collective exertions of the animals and plants them- 
selves. The former evince no disposition whatever to 
quit their homes, but rather a decided repugnance to be 
wrested from them, while the latter are utterly incapable 
of .employing any voluntary action at all. We perceive 
that they are found in different countries, impassably 
separated by seas, oceans, rivers, and mountains, though 
in the same latitude. They must be indigenous to the 
land or water they inhabit ; and must have been created 
there. Such conclusion is quite as clear and warrantable 
as to determine that a lion, tiger, elephant, camel, giraffe, 
lama, ostrich, alligator, and boa constrictor, with numer- 
ous monkeys, which are oflen grouped together under a 
canvas in the northern temperate zone, were placed there 
by the extraneous power of man, rather than by their own 
untrammelled act. To no other rational result, then, can 
we arrive than to regard these peculiar faunas and floras 
as having been created upon the respective spots they 
naturally, voluntarily, and permanently occupy. 

And this holds generally true throughout the animal, 
vegetable, and mineral kingdoms. Indeed, things were 
more symmetrically arranged, in their pristine condition. 
A particular class of insects was placed here ; another 
class, there ; one species of fishes in this brook ; another, 
in that bay ; a rattlesnake, in this zone ; a reindeer, in 
that ; an ape, in a third. So with the plants ; each species 
was clearly circumscribed. But, man, introduced upon the 
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'Stage, tmndferred animals from their native abodes tat^ 
^omiestioation dnd uise ; and severed plants from their native 
soil to be tiransplanted for acclimation, gi^fting, and artr- 
£cial cultivation. He turned things topsy turvy, so thait 
it is now somewl^t difficult to t^ce the eitact original 
birth-place of several individuals in both kingdoms. But^ 
eertain unmissable marks remain with many of each, 
•which identify their origin and actual liome. System 
^Underlies the whole. It is uniform, and obviously involved 
^oquent indicationls of design. 
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CHAPTER V. 



DISTRIBXTTIVE PAL-EONTOLOGT. 

DisTRiBtTTiVE PalsBontology treats of the geological 
distribution of animals and plants over the globe, in for- 
mer ages, as subterranean evidence identifies their various 
localities by fossil remains in the numerous deposits con- 
stituting its crust. Comparative Palssontology analogizes 
the geological conditions or grades of these animals and 
plants with those of the races or families now inhabiting 
the earth. During immeasurable epochs, successive depo- 
sits have gradually accumulated upon each other^ Geolo- 
gists have already recogaised oyer forty of these deposited 
strata, each iqarking ^ distinct epoch in the history of the 
globe. Several contiguous strata, whether of sand, gravel, 
or limestone, individually containing certain fossils in 
common ^ith the rest of the group, constitute a For- 
mation. 

Plants are found in the lowest strata, lodging animal 
remains. They are principally marine, without flowers, 
and the lowest grade of land plants of cellular fabric, as 
mosses with no visible stamens por pistils, and whose seeds 
were inclosed ui no pod or husk. Some resemble charcoal ; 
and some are so indistinct as to present a black inorganic 
mass. Beds of clay, sandstone, limestone, and coal are 
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the first that exhibit vegetable fossils in any considerable 
quantities. They are mostly cryptogamous ; and comprise 
five-sixths of the flora of that period. At the present day, 
this class does not constitute one-thirtieth part of the bota- 
nical departments. Our temperate ferns rise but a foot or 
two from the soil, while those of the tropics shoot forth a 
stem twenty or thirty feet high, really tree-like. So of 
lycopodiums, an intermediate of the tree-ferp and fir-tree ; 
they grow about two or three feet in height , and somewhat 
resemble mosses in their habits. But, the geological ferns 
correspond to those of our tropics ; and the fossil lycopo- 
dium exhibits a stem seventy feet long and three feet in 
diameter. Excepting the coniferous class, which was very 
abundant, the existence of the dicotyledonous, at that 
remote period, is almost problematical. The principal 
part of that ancient flora answers to the present tropical 
flora, which indicates that the earth and the atmosphere 
of those geological regions equalled in temperature the 
warmth of our equatorial section. 

Each of the earliest formations has fossil representatives 
of the fpur great departments of the animal kingdom, — 
radiates, mollusks, articulates, and vertebrates ; but, gene-^ 
rally, only specimens of the lower orders of these 'divisions 
are found. Of the radiates, very few but crinoids, the 
most imperfect of the star-fishes, and tethered with a stem, 
are detected ; and a sprinkling of polyps, some notches 
lower than these, quite at the bottom of the scale. — Of 
the mollusks, the lowest order of the lowest class of bivalves 
are abundant. A few of the next class, snails, begin to 
appear. Bryozoa, too, a very inferior order, are quite 
plenty. — Of the articulates, the lower order of crusta- 
ceans, called trilobites, and now extinct, are numerous. A 
species of marine worm is met with, but no insects. — Of 
the vertebrates, even its lowest class, the fishes, were so 
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unlike ours, that they have been confounded with other 
classes of animals. They were of an inferior description. 
As the surface of the globe was then more level than it is 
now, not ridged by such lofty mountains, it was probably 
almost submerged by the waters. None but aquatic 
animals flourished ; and they displayed a characteristic 
uniformity, a very trifling variety. All parts of the watery 
domain were inhabited by- the same genera, and often by 
the same species. 

As we enter upon the territory of another era, we observe 
quite an advance among plants as well as among animals. 
A greater variety obtains ; and more symmetrical forms 
supersede the old ones. Plants of the lowest strata are 
chiefly marine, with a few of the vascular cryptogamae 
like those of the preceding age. The upper layers con- 
tain palms, pines, and large ferns. Single and double 
lobed plants follow those, destitute of seed lobes. — The 
mollusks gradually improve. Fresh water shells appe€u:. 
More perfect crustaceans mingle with the trilobites. Scor* 
pions and insects of the curculio family commence the intn>- 
duction oC land animals. — Huge reptiles next come upon the 
stage. Enormous bird tracks indicate the debut of the 
feathered tribe. Tortoises also begin to creep slowly 
along, as well as gigantic batrachians, as salamanders. — > 
Insects leave impressions upon the upper deposits of the suc- 
ceeding formation (the oolitic,) demonstrative of their ex^ 
istence. Shell-cases are delineated, which protected their 
more delicate wings. Even, traces of spiders are visible. 
A greater variety of reptiles, and more mature fishes, 
prevail. The earliest vestiges of mammals here catch 
the eye in the shape of jaws and teeth of marsupial insect- 
consumers. Nor should we omit to mention that all classes 
of mollusks and radiates are quite abundant, with a dimi- 
nuuon of the crinoids. These various classes have improved 
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much on their predecessors in variety of forms. Even a 
species of cuttle-fish appears ; and the sea-urchins, the 
star-fishes, the polyps with extensive coral reefs, of tree 
and fan configurations, as well as jelly-fishes, seem to 
have been in active life. During this era, many of the 
'glasses appearing towards its close, are superior to those 
of its beginning, and in resemblance approximate the next 
•coming families. 

In the preceding era, just canvassed, a new race of plants 
r^eems to have sprang into existence, superseding the lofty 
ferns and lycopodiums of the first era, and resembling the 
(present vegetation of Australia and South Africa. The 
igenera are the same with their predecessors; but their 
rsize is dwindled. The cycadetin family engrbteed the 
ifield, and was exceedingly exuberant, constituting quite 
one half of the flora then extant, though it is but a very 
small proportion of the present vegetation. And yet, the 
chalk formation, the very summit stratum of this many- 
leaved cluster of groups, with its crustaceans, insects, fishes, 
and reptiles, not forgetting its remarkable radiates and mol* 
lusks, knew scarcely a vestige of land plants, and but few 
.marine, as the naiades and confervce. 

In the tertiary era, are discoverable botanical resem- 
•blances to our own age. These increase as the strata 
.approximate the surface, till the vegetation of the upper 
iayers differs but a trifle from the present vegetation in the 
same or corresponding regions. Near the base of this 
formation, the ferns and cycadeans re-appear, but of 
smaller dimensions. Coniferous species, unlike those of 
prior periods, multiply, intermixed wkh the palm and 
other tropical monocotyledons or single-lobes. It is during 
this tertiary era, that the willows, poplars, sycamores, 
chestnuts, elms, and almost two hundred other species 
spring forth, by far the greater part of which, say seven- 
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eighths, are siagle or multiple-lobed plants. — With regard 
to the animals, they are so nearly alike the present races, 
that it is almost as difficult to distinguish them from ours, 
as to distinguish hetween some of ours, residing in difier- 
«nt localities. Some of the most numerous classes of 
.previoiis epochs have entirely vanished ; and great changes 
have occurred among mollusks and fishes. The crlnoids 
are very sparse ; but, their places have been well filled by 
a copious supply of new star-fishes and sea-urchins. 
Marine animals do not predominate. Immense mammals, 
in large numbers, make their appearance. The first traces 
of fresh water animals, as tortoises, begin now ; and the 
earliest vestiges of the monkey are detected. Here, come 
the similitudes of the swine and the hedge-hog, the bat, 
wolf, racoon, and squirrel, with serpents, and various birds, 
as the ^owl, quail, curlew, albatros, and vulture. The se- 
cond series of this extensive formation enveloped the 
remains of the swine, tapir, rhinoceros, mastodon, hippo- 
potamus, and horse. Its third series contained the kanga- 
roo, mouse, rabbit, bear, hyena, deer, ox, elephant, the 
dolphin, seal, and walrus, as well as the duck, lark, and 
pigeon, and abundant varieties of insects. Of shells in 
•the lower strata, compared with those in the upper, three 
and one half per cent, only of the former represent species 
now extant, while from ninety to ninety-five per cent, of 
the latter are at present on the stage. Fishes were by no 
means rare at that period, though many of the species 
have become extinct, which would naturally fall under cer- 
tain genera now prevalent in our waters. During this 
tertiary era, animals are restricted within narrower limits 
than heretofore. The numerous depressions on the earth's 
surface formed many basins, inhabited by creatures not 
met in other parts. Some groups of animals now occupy 
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the same regions occupied by their tertiary progenitOTsr^ 
though their size may have then been somewhat larger. 

The present or alluvial era is distinguishable from the 
tertiary by a difference of climate. Palm trees then 
flourished in the temperate zone. Towards the close of 
that era, a lower degree of temperature brought the gla- 
ciers* farther south. These smoothed the flinty rocks, 
and at the same time bore them along to various localities, 
as we behold them in the shape of bowlders scattered 
broadcast over the northern parts of the globe. It seems 
to have been a sudden change ; for, whole carcasses of 
tropical land animals have been found, so effectual ly pre- 
served in ice, as to invite the hunger of dogs and wolves 
to a rich repast. — Besides several types, now unknown 
to existence, representatives of all we behold about us at 
pl^sent were then living. Just before the advent of man, 
races of gigantic creatures, as the mastodon, disappeared 
from the stage, leaving massive bones as conclusive evi- 
dence of their former animate condition. The present 
inhabitants of the globe originated at two separate periods. 
Marine animals preceded those of the fresh water and the 
terrestrial. Coral reefs were constructed, as in Florida 
and in the Eastern oceans, and served as a substratum for 
land and ponds of fresh water. 

It should be borne in mind that each of those eras is 
subdivisible into several distinct epochs, distinguishable 

• Glaciers are eztensiye ice-streams, lying in valleys between 
snow-capped mountains. In larger or smaller avalanches, quanti- 
ties of snow slide into these chasms from the surrounding peaks. It 
melts by day, and by night is converted gradually into these im- 
mense sheets of moving ice. Some of the water runs between the 
crevices into the reservoirs beneath ; and by corroding the under 
surface of the lower stratum, which is also heavily pressed by the 
upper, occasions a slide of the whole mass. 
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from one another, and presenting a consecutive series of 
advancement. The universal combustion at the very 
earliest stages, whea fusion characterised the elements, 
must have emitted immense volumes of carbonic acid gas. 
This gas was subsequently consumed by the exuberant 
and gigantic vegetation of the carboniferous epoch. It 
was absorbed, elaborated, solidified by the plants, and 
imprisoned within the vast tracts of coal resulting from the 
bulky immensity of forests. This done, the air became 
breathable by lungs and spiracles, and the earth's surface 
grew habitable. Air-breathing creatures, of inferior struc- 
ture, began to show themselves. Thus proceeded the 
ever-progressive series of plants and animals, till abundance 
and variety overspread the globe. The rudimental of each 
division, — animal and vegetable, — fir^t appeared; and 
was gradually succeeded by serial groups, displaying more 
and more numerous organs and resulting functions, together 
with a more and more complex and complete structure, in- 
volving greater and greater variety, through all the ascend- 
ing grades, till man, the epitome and head of creation, 
stepped upon the soil, and surpassed the totality of his pre. 
decessors in the essentials of a superior constitution. No 
more symmetrical congruity of plan, no stronger demonstra- 
ation of immeasurable continuity of systematic thought, 
no more convincing proof of the existence of an ever 
enduring and superintending intelligence, obtain in the 
researches of any other department than in that of Palseon- 
tology, as manifested by the explored stratifications of the 
globe. 

In their present and fossil forms, anatomical examination 
of living specimens wonderfully coincides with the rev- 
elations of geology concerhing their exhumed predeces- 
sors. They regularly succeeded each other in their 
appearance upon the earth. The lowest form of struc- 
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ture Was the earliest ; the most complicated was the most 
recent. The series of Embryonic development constitutes 
changes agreeing with the grades observed by the geolo- 
gist in their successive introduction, and by the anatomist 
in their specific rank in the scale of structural gradation. 
The highest order of radiates, which existed earliest on 
the globe, in remote epochs, do not indeed exactly resem- 
ble those now alive ; but answer to the same o!rder of the 
present day in their early stages of growth. Among thd 
vertebrates, the fish is the lowest in structure, and is found 
among the deepest geological strata, with the other classes 
of inferior rank. Then, come reptiles, in the next strata*. 
After them, the birds in their order ; and mammals, more 
tecently. Precisely so, do their embryonic stages com- 
port with theSe conditions. The same coincidence is ob* 
servable among all classes, whether considered in a geo- 
logical, anatomical, or embryologicai light, ot in the three 
combined. 

If we extend dur researches, our comparisons, our An- 
alysis among the old and the new vegetable kingdoms, we 
shall behold a similar coincidence. Marine plants and the 
lowest land species lie at the vei^ utmost depths alongside 
the most inferior animals; and a gradual improvement^ 
as they approach the upper layers, is distinctly perceived. 
The same process of vegetation was carried on then as 
now. Carbon was absorbed by the leaves ; moisture Was 
evaporated ; nutritious particles were held in solution, per- 
meated cell after cell, and were elaborated into the plant. 
A uniform ligneous and cortical texture characterised the 
forests of these remote ages, as it does ours. Structure, 
foliage, and provisions for sustenance, agree remaricably 
at all periods. The slanted rain-drop impressions de- 
clare, with their petrified rigidity and multitudinous uni- 
formity, the same process of irrigation and atmospheric 
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agitation. Animals and plants Wete also subject to the 
laws of distribution, indicating that the same power wad 
m action over all the globe in those ages as in ours, 
br these productions could not originate and grow uni- 
versally over the earth. Geology inculcates an instruc- 
tive and co-operative lesson. Infancy, youth, maturity 
and deciay are delinea!ted u'pon and reporteci by her 
feithful record. If we scrutinise the fossils as thiey re- 
pose claissified on their appropriate subterranean shelves, 
and as to their successive afid progressive introduction 
upon the earth, their Bmbiyonic development, or their 
Mature anatomical structure, a universal harmony id ob^- 
Vious, a uniform code of lawd seems to control th6 
Varied procession, ode stupendous plan ch'airacterises tli6 
entire panorama. What more conclusive defmonstration 
diat the same Mind presided* oveir and directed thfe 
serial process of individual appearance and graded the 
rank of those flourishing so long ago, which presides 
over, directs, and grades those now extant? The plan 
at both extreme epochs, and at their intermediates, is pal- 
pable as the star-spangled firmament ; and its identity is 
beyond the precinct of dispute. The self-same plan, con- 
ceived and consummated by the saipe all-encircling intelli- 
gence, prevailed then as now. Unity is boldly predominant 
as the frontispiece of Creation. One and the same mysticX 
cord threads together the whole; and this divulges the 
secret of the uniform arrangement and harmonious sym- 
metry characterising the august structure. It clearly 
evinces design, as well as unity of plan, in all its details. 
Omnipresence too and eternity of duration of the creative 
Designer are also deducible. 

Nor is this obvious design any more destitute of indica- 
tions of positive benevolence as one of its prominent 
features, than it is of the universal application of a uniform 
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train of thinking. Indications of both are abundant in the 
remarkably uniform constitution of all animated nature, 
in one unbroken particular, — in that each and every in- 
dividual of each and every species is not only exactly 
adapted to its natural condition, climate, food, and habits, 
And these to the creature, but that it is perfectly contented 
with that condition, with its individuality, its prescribed 
mode of life, with its own distinctive identity. It crares 
to be nothing different. There is an all-pervading unity 
of satisfaction as well as of adaptation to circumstances. 
This is obvious to every observing eye, among the animal 
kingdom, in their various aspects of delight ; to the ear, in 
their various cadences of joy. In the whole diapason, 
t^ere is not a discordant note. Unity, harmony, happiness^ 
eloquently declare a benevolent design. All are in the 
willing bonds of an agreeable necessi^ of appropriate 
circumstances. 
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CHAPT.ER VI. 

COMPARATIVE PHYSICAL GEOGRAPHY. 

As we interrogate the earth concerning its primeval 
condition, and by industrious application, endeavor to in- 
terpret aright her significant reply, we are necessarily 
led to believe in the former existence of a state of things, 
whereof we can hardly realize any definite conceptions. 
A species of gaseous vapor, listlessly floating about the 
vast domain of space, is the most perfect delineation our 
crude ideas can sketch before the mind^s eye. Indeed, a 
critical examination positively indicates that it has not 
always been as- it is now, — a hard-crusted spheroid. 
Convincing proofs are every where visible that the whole 
globe was once fluid at least, heated to an intense degree ; 
and that, previously, its materials were in a diffusively 
gaseous state, existing in the form of molecules. By co- 
hesive attraction, similar particles, and by chemical affin- 
ity, dissimilar particles, approached each other to a cer- 
tain point of proximity, where they were promptly met 
and firmly arrested by the counter force of repulsion, at 
a fixed insensible distance, arranging themselves by means 
of these infused properties, and by a circular or whirling 
motion into compact mas^4es. This general concentration 
and consequent compression may have generated the 
intense heat, which for ages maintained a liquid fusi'^ 
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but, gradually diminished on the exterior, and allowed the 
solid crust to form. Many substantial reasons may be 
adduced for the belief that only the external portion has 
cooled ; and that the comparatively thin crust, inhabited by 
us, covers a glowing, burning, and flaming interior. 

At those infant epochs, too much heat remained upon 
the surface for the introduction of vegetable or animal 
life. Hence, in the Very loMrest strata, none of their re- 
mains are discovered ; not even any charred fragments. 
Water was requisite for the toleration of any mode of 
vitality. To produce this element, gases must combine, 
with terrific detonations, into a volume two thousand times 
smaller than the sum of the original dimensions of both. 
In a separate condition, and precipitate itself in inconceiv- 
)Bible torrents from the upper surrounding regions. So 
must gases unite to generate atmospheric air. Thus, we 
perceive that the entire globe, with its then equal surface, 
was once covered with watet. It finally became sparsely 
supplied with plants and aquatic inhabitants of the lowest 
rank, according to our present scale of organized beings. 
Such is the answer of the remotest fossiliferous strata, as 
as it has been extorted by the inquisitive researches of 
man. 

tn the course of long a^es, the solid foundation of the 
watery element, — the plastic earth, — cautiously upheaves 
in various directions under the form of islands, which are 
but the air-capped summits of sub-marine mountains. 
The geological map of any terrestrial portion of the globe 
will lucidly illustrate this incontrctvertible fact. At the 
Silurian epoch, for instance, Norway, Sweden, Lapland, 
and part of Russia, are liberally represented in bold re- 
lief, while France, Italy, Turkey, Prussia, Grermany, 
Spain, Portugal, and Great Britain, are merely foreshad- 



SILUEIAN AND CABBONIFSROXTS BRAS. 77 

owed ^by moderate islands, and the rest of Europe con* 
tinuea subme^ed. 

At a somewhat more recent epoch, the carboniferous,^--* 
the islands, which designated the locality of the present 
North America, were larger in extent and fewer in num« 
ber than those of Europe. Florida, Louisiana, Mexico, 
Texas, California, Oregon, Russian Possessions, even the 
Bocky Mountains and the Cordilleras, had not then up^ 
reared their soil above the surface. Considerable por^ 
tions of Virginia, the two Carolinas, Greorgia, Alabama, 
and Mississippi, were yet likewise under water. Most of 
British America, Newfoundland, much territory of the 
original thirteen states, with some of the others. Green* 
land, and Cumberland Island, had made their appearance. 
A peculiar uniformity of climate, atmosphere, and teri 
restrial contour, prevailed and characterised the aspect of 
things. This was singularly matched by a sameness of 
vegetables and animals throughout the various regions of 
the globe, from the Pole to the Equator. They were also 
of inferk)r character; and their highest grades corres* 
ponded to the present early embryonic conditions of the 
same classes. This held good with the radiates and the 
fishes, the trilobites and the gaAoids of the Silurian period, 
with the lofty ferns, palms, and pines of the carbonifbt 
rous epoch, all of ordinary rank. Each succeeding pe- 
riod exhibited a greater variety and more advanced stage 
of progression, not only among the organic members, 
but also as to the Outlines, size, number, and diversity of 
tiie terrestrial masses. 

Consider Europe at a still later date, at the beginning 
of th^ Tertiary era, which immediately preceded the 
present alluvial period. Much more of Russia, Turkey, 
France and Spain, had become risible ; and most of Por* 
tugal, Italy, Germany, and Great Britain, with their hills 
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and valleys* Consolidatioii of land had been extensively 
executed. Continents grew up into existence. Superior 
animals were then introduced upon the stage ; and their 
kindred groups were stationed in appropriate permanent 
localities, while their species and those of the vegetables, 
multiplied to almost innumerable varieties. At this very 
moment, in our lifetime, the northern section of Eu- 
rope, Greenland, and all South America, are constantly 
rising higher from the waters, while the beds of the 
South Pacific and Indian oceans, are subsiding deeper 
than their former level. To return ; after all things were 
prepared for his reception, and the bountiful table of Na- 
ture had been spread by a benevolent Providence with all 
the necessaries and delicacies of life ; after the capacious, 
subterranean storehouse had been for centuries abundantly 
stocked with fuel, marble, granite, salt, and metals, for 
his use, the surplus carbon had been exhausted from the 
atmosphere, the vast and teeming deep strongly secured 
to its basins, and the materials for shelter and clothing 
were in readiness, man was ushered into existence, to 
enjoy the stupendous spectacle, to admire the fathomless 
bounty and skill of an unseen Hand, the intelligent pre- 
science of an incomprehensible Mind, and to partake 
freely of the choice gifts placed all about him. 

As we pursue our survey, we shall find every plateau 
and mountain chain, every island and continent, every 
plain and forest, every ocean and river, and their respec- 
tive inhabitants, bearing a mutual relationship not only 
among themselves, but even with the moon and with the 
inflecting rays of the sun. Climates, seasons, tides, cur- 
rents, winds, rain, interoceanic communication, are all 
influenced by the relative positions of the various con*- 
stituents of the globe and their peculiar conditions. 

The Eastern continent slopes from its lofi^ mbuntains, 
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westwardly, towards the Western, while the latter declines 
from its western, mountainous ridges, towards the former, 
— an eloquent symbol of tendered reciprocity and fellow- 
ship. Both are graded towards the interposed Atlantic. 
Asia was one nursery of the human race, in infancy. 
Europe was its more invigorating gymnasium for physical 
and intellectual development, during its youth ; while 
America became, at length, the expanded theatre for ac- 
tion, application, and farther progress, in its maturity. 

The Old world surpassed the New, in the superiority 
of its animals ; but, not in its vegetation. It supplied this 
with a more energetic race of m^n than were indigenous 
upon its shores and among its exuberant wilds. Civiliza- 
tion was transported hither, and superseded the savage 
simplicity of the aborigines. 

It is in the tropical regions that pure nature seems to 
thrive best. There we meet the finest specimens of the 
vegetable and the animal. But, straight towards the North 
must we wend our way, to encounter the most complete 
specimens of humanity. Tropical heat is too enervating ; 
tropical profusion tempts too powerfully to indolence, for 
intellectual perseverance to flourish well in the torrid zone* 
At the extreme North, too, so much time, care, and atten- 
tion are demanded by surrounding circumstances to pro- 
vide for the exigences of life, that no opportunity is left 
for mental cultivation and progress. The medium zone, 
then, only remains as a suitable field for the expansion 
and refinement of the human faculties, sentiments, and 
manners. Accordingly do we find the Temperate climes 
to be the great intellectual battle-ground of our race. It 
is there the arts and sciences are cherished. There do 
we observe the startup g-point of the continual procession 
of discoveries and inventions, — the rail-car and steam- 
ship, the telegraph and daguerreotype, the telescope and 
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printing-press, established .and in ceaseless operation. It 
is there we meet these semi-intelligent companions of 
man, so kbidly obedient to his will, and sqbseryient to hia 
comfort. It is there the destiny: of this once gaseous, Quid, 
and naked globe seems to have become most fully accomr 
plished in its onward career. 

In this department appears the modest beginning, the 
ascending series of steps, an4 the ripening result of the 
progressive development of the earth from its aeriform con- 
dition. This analogizes with the germ and its unfolding 
career to the complete animal, with the advancement of 
the animal and vegetable kingdom from their lowest 
stages to their highest, with tha improvement of the fossil^ 
from the old Silurian epoch to th^ verge of the alluvial 
period, with the stupendous evolution of the starry sphere^ 
from the blank ocean of chaos. 

The obvious unity of plan, however, is not restricte4 
to the present order of affairs, to this single generation. 
This order, this generation, depen4 on predecessors. Pro? 
gression in growth obtained during long ages ago. Em« 
bryonic development was the same in remote epochs. 4> 
new creation was immediately succeeded by similar step^ 
of origin and reproduction, of germination and advancer 
ment, to tiK>se characterising previous creatures. Only, 
in the earlier periods, &slc\i animal seemed to attain les^ 
maturity. It was not so far advanced in organic funor 
tions at its prescribed pjeriod of maturity as animals of 
the same class now are. Though the embryotic skull 
bones of fish, reptile, bir^, and quadruped, ^i ^ certaiA 
early stage of development, may at present be undistin- 
guidiable from each other in appearance, the develop- 
ment was not carried so &r forward^ then. Each animal 
fell much short of its present zenith attainment Being 
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under a different meridian, surrounded by different cir* 
cumstances, it must be a somewhat different production. 

Every section of the economy has gradually advanced 
with a measured tread from the first. Atmosphere, water, 
soil, plants, sap, tree-texture, animals, bones, blood, mus- 
cles, organs, teguments, limbs, — all were once rudimen- 
tary in creation as a whole, or in the physical constitu- 
tion. Corresponding functions have likewise kept pace 
with the progressive movement of their companion- 
supporters. Each individual, in its onward march, has 
kept undeviating step with the entire column. None has 
evinced a disposition to lag. Every one seems a ready 
volunteer to aid in consummating the infinite destiny of 
the boundless Whole. And all, during its long and im- 
posing procession, has indisputably been subject to the 
perfect discipline of one and the same omnipotent and 
omniscient Commander. 



roh^i. 
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CHAPTER VII. 

COMPAEATIVE ASTEONOMT. 

The primary motion of the heavenly bodies appears to 
have been most simple, strictly accordant with their uniform 
spherical shapes, — a rotary motion, or motion in a circle, 
like a wheel around its axle. The sphere, spheroid, ellipse, 
cone, cylinder, are aggregations of circles. Hence, to the 
planets, stars, and comets, a circular motion seems to have 
been most natural; and, therefore, the original planetary 
direction was doubtless a rotation. A variety, or change 
of direction, must then have been nearer to that of an 
oblong, oval, elliptic character; and of course tending 
towards a straight line. Now, the planets do rotate, and do 
revolve in elliptical orbits. Comets, and stars, -^single, 
binary, and multiple, — obey the same law. 

Should we undertake to analyse a portion of the stellar 
or the planetary systems, by the guide of our own planet^s 
aspect, and its consequent instructions, assisted by teles- 
copic phenomena, of those distant orbs, we should behold, 
at their earliest stages apparent chaotic expanses of vapors 
and gases, oscillating to and fro in innumerable, whirling 
eddies, till this elementary motion advanced and assumed 
a more decided rotation of conglomerate masses. Com- 
posed of elementary atoms, each with its positive and 
negative poles in infinitesimal miniature, and inherently en- 
dowed with its attractive and repulsive properties, the aggre- 
gate must necessarily embrace the prodigious sum total of 
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this inconceivable throng of peculiar forces. The united 
rotation of the particles, their mutual attraction and re- 
pulsion, must affect the whole body or bodies resulting 
from their cohesion and affinity. The same twin-prin- 
ciples or properties of attraction and repulsion which 
draw together and fix at certain relative points the in- 
dividual molecules, must operate on a grander scale, — 
that of aggregate totality, -^ among the mighty orbs, 
whose elementary foundations are but a vast collection 
of these very insignificant atoms. This combined power 
must attract to a specific proximity the neighboring body, 
and then as firmly resist its nearer approach by repulsion. 
Does not the moon, for instance, acting as an aggregate 
molecule, roll by means of the same kind of force just so 
near to the earth, and there remain by means of the com- 
bined, terrestrial and lunar, repulsive force ? Are not the 
respective distances determined by some innate quality of 
the respective bodies ? These properties most singularly 
analogise with the double sets of nerves, — * voluntary and 
involuntary, — ^ radiating from the spinal cord, and with the 
double sets of blood-vessels, — the arteries and veins, — 
accompanying each other, and pervading every part of 
the animal system. 

Molecular compression generated a heat, which occa- 
sioned an active agitation or ebullition of the newly formed 
fluid, succeeding the gaseous vapor. Farther condensa- 
tion, and refrigeration of the exterior first, would produce 
solidity of that exterior, — the rotary direction continuing 
unchanged. Completed bodies would vacillate between 
others, alternately attracted by one and repelled by its 
neighbor, till they had finally settled into a regular track, 
which must be of some spherical nature. In this way, we 
find suns attracting and repelling planets with their satel- 
lites, and systems interchanging the same motive influences 
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with kindred systems, throughout the explored regions oF 
the Universe. 

«If we consider the numerous nebulae as vast tracts of 
luminous ether or matter, their formative process into 
spheres would commence with a whirl, elaborating them 
into globular shapes. These globes rotate ; and in their 
progressive route, revolve, as they proceed, like a cannon- 
ball in its projectile flight or passage through the air. The 
telescope tends to separate some of these nebulous masses 
into distinct globules, all in motion, like the numerous 
cells in the yolk of a germinating egg. All may yet be 
separated. 

Now, if we select our solar system, and begin with the 
Sun as a solitary body, without immediate regard to its 
other constituents, the solar motion would be perceptibly 
rotary, at first ; then, if it deviated from its spinning sta^ 
tion, a spheroidal, elliptical, and spiral line, would be suc- 
ceeded by a direct onward course. In this case, the 
conditions of only one body would enter into the consider- 
ation of a mathematical problem of its characteristics. 
Add a planet. Attraction and repulsion are mutual, and 
the problem involves the consideration of two bodies, 
singly, doubly, and relatively. Let another be admitted, 
and form a trio. The problem is at once more complex. 
A fourth would increase the intricacy still more ; and then 
an added satellite would not only materially affect the 
whole group, individually and collectively, but would be 
variously affected itself, and reflect upon the rest this new 
influence. So with the other planets, satellites, planetoids, 
numbering together nearly fifty in all ; — the problem for 
solution would become labyrinthine. Such immense dis- 
tances, masses, velocities, continual perturbations, orbital 
varieties, by no means conspire to simplify the calculation. 
Then, if we attach our whole System to a host of homo- 
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geneous systems, ^11 belonging to the Milky Way, and re- 
volving quietly around a remote but common centre, as 
the chief star of the Pleiades, with an orbital period of 
eighteen million years, and with an orbital diameter so 
long as to employ rays of light eleven hundred years to 
traverse its extent, at the rate of two hundred thousand 
miles a second, the problem would swell into the gigantic, 
as it actually exists in the present arrangement of Na- 
ture. 

Notwithstanding this amazing complexity, this bewilder- 
ing intervolution of stellar highways, there is an unerring 
precision observed in the motion of the heavenly orbs. 
Our chronometers have been improved to a surprising 
degree of accuracy ; but, none has attained perfection, 
none is infallible. Their deviations are, indeed, trivial ; 
but the planetary periods detect them, when they are com- 
pared with the planetary and stellar standard. Bulky as the 
earth appears, it accomplishes its annual and diurnal revo- 
lutions within, far within the breadth of a spider's delicate 
line. We correct our chronometers by averaging the rate 
of their variations from this never-failing, never-swerving 
standard. They are always in error ; the planets are 
never wrong. 

Once more, — if we begin with the orbital period of 
Neptune ; then, take Uranus ; after that, Saturn ; next, 
Jupiter ; and so on to Mercury, we may detect a certain 
regularity, noticed to obtain in a previously cited branch 
of science. Neptune's period is about sixty thousand 
days; that of Uranus is about thirty thousand; Saturn, 
about ten or ten and a half thousand ; Jupiter, not far from 
forty-three hundred ; the Planetoids average from sixteen 
to seventeen hundred ; Mars, six hundred eighty or eighty- 
seven ; Venus, two hundred twenty-four ; and Mercury, 
eighty-eight days. Reduce these to fractions, and we 
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have M:m=i; 4»:m=i; iS^^-i; im=f ; 

,\% = A ; f If = ^1 ; ^5 = if • Compare these with 
the botanical fractions. They toe identical, not only in 
substance and value, but in the process of formation. If 
all this does not tend to prove a comparative uniformity af 
great things with small, and to indicate one connected net* 
work of plan and system, what does ? Now, ** if all this 
mighty system was organized by chance," significantly 
inquires the intelligent astronomer, '^ how happens it that 
the angular motions of the perihelia of the planetary orbits 
are ever progressive, while the angular motions of the 
planes of the orbits are vibrating ?'' He enthusiastically 
and truthfully exclaims, ** Design, positive and con* 
spicuous, is written all over the system in characters from 
which there is no escape," 

In our preceding observations, we detect some analogy 
between the various operations and phenomena examined. 
During development of the embryo, multitudes of cells 
constitute the yolk as numerous stars compose the nebular 
cluster. The primitive motion of planet and animal is 
rotary, — the one, by vital action ; the other, by gravita- 
tion. Then comes the progressive, onward course. The 
earth was originally without form, chaotic, enveloped in 
darkness. What animal form is visible in a new yolk, 
however vigorously impregnated ? Chaos itself presides, 
wrapped in silent darkness^ until the mysterious motive 
power gradually evolves a symmetrical being into light,^ as 
were the earth and other beautiful orbs of heaven evolved 
frotn the shapeless mass of matter. In tracing the pro* 
gress of gradation of animals and the orbital revolution 
of planets, we observe certain phenomena resembling a 
retn^rade movement in some one or more parts of their 
track. Our relative position makes the heavenly bodies 
appear sometimes advancing, then stationary, next retreat- 
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ing, and so on. The mollusk sustains a higher rank in 
the scale than a radiate ; and yet, in some cases, its 
notions are much less complex than those of the latter. 
In this particular, it seems to have receded a step. So 
with other instances, especially in the actual course of 
their embryonic development. — Again, a fossil bone or 
tooth or the exhumed and partially carbonised section of 
wood with its ligneous and cortical texture, will convey to 
the naturalist an idea of the whole animal structure, of 
which this bone formed a part, and of its former habits, 
whether as a carnivorous or herbivorous creature, a ter- 
restrial or an aquatic animal, a quadruped or an ape, a 
kangaroo or an elephant ; indeed, with this as a key, he 
can sketch almost to the life the shape and dimensions of 
its ancient possessor; and he can also determine the 
character of the vegetable, plant, or tree, to which the 
discovered fossil section of wood once belonged. Like- 
wise, by observing a few separate positions of a planet of 
comet in its orbit, the astronomer can delineate the shape 
of the entire orbit, and declare the period of the revolving 
body, its velocity, and the measure of its circuit. 

Precisely so with the infant child. Let him become 
familiar with his toys. AAer a while, let one, for instance, 
a wooden horse, or a dog, be broken, and remove the 
, pieces from his sight At the expiration of a few weeks, 
exhibit to him a leg or a foot. He will promptly indicate 
his reeognitioa of the fragment; and by uttering the 
peculiar sound, which represents his idea of the animal's 
name, habits, or identity, will clearly convince you (hat 
a view of the restored limb or its segment conveys to his 
infantile mind a full comprehension of the complete struc- 
ture. Thus, is the mental constitution of infancy identical 
in essence with that of manhood. The roaming naturalist 
and the cradled babe manifest different degrees of devel- 
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opment in strict conformity to the same overruling pur- 



Nor are the spherical forms of the planetary orbs, as 
involuntarily rotating bodies, unlike those of animals, while 
in their pre-infantile and senseless condition. Both are 
then unconscious, and composed of similar materials^ 
All are of atomic formation. These atoms are related to 
each other and to all others in the Universe. Then, whea 
we perceive that as large tracts of land emerge from the 
water, and broad oceans recede or subside, contemporane- 
ous variations of the isothermal line occur, climates change, 
and animals and plants advance or retire ; when we ob- 
serve the action of the solar influences upon the exterior 
and the interior of our globe, as it approaches, or rolls 
from, the centre of the System, and the mutual planetary 
perturbations with their accelerating and retarding results, 
' our planet and its manifold inhabitants seem to be in the 
harmonious bonds of relationship with each other and with 
all the orbs revolving in space. Systems are linked to 
systems, island-universes to island -universes, all to each, 
and each to all, throughout the stellar dominions, and the 
vast, amazing infinity is but a vast and infinite expansion 
of the miniature outlines delineated in the minute atoms at 
the foundation, and great and small are inseparably chained 
together and sustained in one immense Series, by the all- ^ 
pervading, omnipotent energy, wisdom, and benevolence 
of their eternal Originator. 
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CHAPTER VIIL 

COMPARATIVE INTRODUCTION OF THE SCIENCES. 

Among the earliest acts of mankind was the exercise of 
communicating to each other an expression of their want9> 
by sounds, signs, or both. These constituted their lan- 
guage. In the course of time, they invented a pictorial 
medium. Entire objects, as observed in nature, were 
rudely delineated,, representing their ideas. Such was the 
vehicle of thought among the ancient Egyptians, Chalde- 
ans, Chinese, and other orientals. This practice prevailed 
with the Mexicans, even under Montezuma, at the pre- 
datory visit of Cortes, It obtains now with some uncivilized 
people. The next step was to sketch only parts of these 
objects ; and this in simple outline. Finally, those lines 
were employed, which were best adapted to convey the 
intended meaning. This is the method adopted by the 
Chinese ; and it was tised by most nations, till men were 
sufficiently advanced ta abandon hieroglyphics, and to 
employ written words which recalled the conceptions to 
their minds. In due season, more eomplex and systematic 
characters, exercising the mental faculties, the judgment 
and the memory, were formed* Separate tribes or nations 
had different dialects. Gradual progress is perceptible in 
the inarch of language. The various tongues of several 
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countries became combined and blended to form one 
superior to all its constituents. The Greek and the 
Roman excelled their predecessors and contemporaries 
in the structure of their languages. Our own is a compre- 
hensive epitome of the excellences of all others with 
original superadded improvements, as the Anglo Saxon 
race surpasses in essential virility all other races. It is 
the sum total of lingual experience from the remotest 
periods of human existence ; and is more expressive, more 
copious, more intricate, and more energetic than any 
extant* Nothing can be more nicely adapted to our 
circumstances and peculiarities. None is so difficult of 
acquisition, or composed of so many ingredients as the 
English. To make a proper use of the various languages 
in their various grades of development, requires a corres- 
ponding intellectual condition of the nation or nations 
adopting them. 

A cursory review of the progress of astronomy will 
tend to a similar result. This may be truly ranked among 
the primitive sciences, since Josephus, whose testimony is 
corroborated by Berosus, claims for the grandsons of Adam 
the honor of cultivating it, and of committing their celestial 
observations to a monument of stone and to one of brick. 
Abraham is also represented as well versed in the same 
lore, and as having delivered lectures thereon to the £g3rp« 
tians. He derived his information from his native Chaldea. 
Some seven hundred years previously, China be§sn fan: 
astronomical age, soon after understood many rules of 
calculation, and registered the eonjuDction of five planets 
at the same time, — an occurrence which transpired a 
century before the Deluge. This was ages before the 
discovery of Neptune, Uranus, Saturn's rings, any of the 
planetary satellites, or the planetoids. About three cen- 
turies aAer, she noted the first solar eclipse on record, and 
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seems to have known how to compute these phenomena. 
India also claims high antiquity for her own observations. 
Indeed, Egypt, Chaldea, and India were very early ob- 
servers of the stars. Recorded facts of the Chaldeans, 
reaching back to the Babel dispersion, were extant when 
Alexander took Babylon. From these isolated materials, 
the orientats constructed no regular system, though they 
patiently and eagerly watched the appearances of the 
heavens. 

The Chaldeans, without doubt, laid the groundwork of 
grouping the constellations, though the origin of their 
nomenclature is lost in the dense mist of antiquity. They 
named Aries, Taurus, and Gemini. Much later, there 
were only forty-eight districted groups enumerated ; now, 
there are not far from a hundred. Orion, Arcturus, the 
Pleiades are mentioned by Job, some fifteen centuries 
before Christ. Homer and Hesiod likewise, six centuries 
later, allude to Orion and the Seven Stars. So does Amos, 
a century still later. About fifty years since Amos, 
eertaia Babylonians inquired of Hezekiah concerning the 
recession of the shadow on the sun-dial of Ahaz. 

From these elementary sources, the Grecian sages 
doubtless derived many instructive hints. Thales Hour- 
idled about 600 B. C. He was the first actual teacher of 
astronomy ; and taught that the moon shone from reflected 
light of the sun, and at her conjunctions disappeared in his 
rays, — asserted the sphericity of the earth ; divided it into 
five zones, detected the obliquity of the ecliptic, under* 
stood the process of solar and lunar eclipses, and dis- 
covered the lesser Bear. — Anaximander added the 
doctrine of the planets being inhabited, that the stars 
are suns of other systems, and explained the causes of 
Oieteors. — Anaximenes announced the true cause of the 
Eainbow. — Anaxagoras described the moon as a dar^ 
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body illuminated by the sun, and as having hills and plains, 
— the Milky Way as the light of stars, — the winds as 
occasioned by the influence of solar heat. — Pythagoras 
knew the principal constellations, could calculate eclipses 
by the Saros,* and believed the sun to be the central orb 
of our System. He maintained that the planetary orbits 
are elliptical, that Venus is both morning and evening star, 
and that the earth rotates on its axis, besides the tenets 
held by his fellow disciples and their venerated instructer, 
alluded to above. He died about 500 B. C. — Hippar- 
chus began his career about three centuries aAerwards. 
He mapped the stars in their true relative positions, dis^ 
covered the parallax of the planets, determined latitude 
and longitude, ascertained the year's length within six 
minutes of accuracy, marked the stellar perihelion positions 
of the earth, her eccentricity of orbit, the precession of the 
equinoxes, the obliquity of the ecliptic, the exact period of 
the synodic revolution of the moon and the inclination of 
her orbit, discovered the retrograde motion of her node 
and of her line of apsides, and first endeavored to obtain 
the horizontal parallaxes of both sun and moon. He laid 
the foundations of trigonometry, possessed instruments to 
measure angles, and could resolve spherical triangles. *— 
Virgil alludes to the* Pleiades, the Hyades, Taurus, Orion, 
the Northern Car, and the two Bears. — But, no complete 
system is known to have preceded that of Ptolemy, a con- 
temporary of. Hipparchus. He established one, which, 
though somewhat erroneous in important particulars, pre- 
dominated for many hundred years. By rejecting the 
doctrine of Pythagoras concerning the central position of 

* Applying eighteen years eleven days as an interval between 
two similar eclipses, — a method employed by Chaldeans and other 
Orientals, ages before Pythagoras. 
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the sun, together with the rotary and orhital motions of 
the earth, he certainly retrograded hy so much. In the 
thirteenth century, the royal Castilian, Alphonso, saw this 
lapse, and severely animadverted upon the obvious con- 
fusion ; and yet the Peripatetics strenuously maintained it 
with all its defects and incongruities. — About the middle 
of the fifteenth century, Copernicus of Prussia fell back. 
apoa the Pythagorean principles, developed them more 
fully, and laid the foundation of a correct and stable 
science. He had no telescope, and was ignorant of the 
law of gravitation. — Iiiimediately after him, came Tycho 
Brahe, the Norwegian, who made many important ad- 
ditions ; but, under him, astronomy again oscillated back 
to Ptolemaicism worse confounded. Misled by erroneous 
iftterpretatiotts of Scripture, he unfortunately repudiated 
Ae Copemican theory. — Near the close of this century, 
appeared the German Kepler with his mathematical net- 
work, the Italian Galileo with his space-shrinking telescope, 
and the English Newton with* his ligamentary law, which 
plastic combination presented to the world a symmetrical 
image too strongly knit together and too natural in its 
lineaments ever after to be forgotten or cast aside. They 
contributed a new and powerful impetus to the true 
system. All subsequent observers and calculators, — 
Herschel, La Place, Flamsted, Bradley, Le Verrier, and 
Adams, — have merely tended to complete the original 
figure in ail its proportions, and to weld the constituent 
parts into a still more beautiful and substantial fabric. 

The first astronomers could scarcely do more than make 
a superficial survey of the heavens. Their successors 
divided the celestial territory into districts, observed 
phenomena, and calculated motions and places. Learned 
Ethiopians, Persian magi, Chaldean shepherds, Indian 
bramins, Chinese mandarins, Phoenician sailors, Arabian 
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wanderers, and Grecian sages, have contributed their 
respective quota to the majestic volume^ which embodies 
the historical fragments and daguerreotype scraps of 
antiquity. These are fraught with significance. Each 
generation has added somewhat to the general stock, and 
gradually sifted out the errors, until system has resulted 
from the apt union of these isolated fragments. Its ad-* 
vances have been slow, so that from the time of Seth till 
now, nearly sixty centuries have intervened ; and during 
all this mighty interval, it has been ripening into maturity. 
A bare enumeration of the present items of astronomical 
knowledge would be extremely irksome ; but, to compre* 
bend the same in all their relations would convey a 
sublime idea of its wonderful progress. 

Agriculture is of great antiquity. Cain was a farmer, 
and Abel was a shepherd. Even, Adam was placed in the 
garden of Eden to dress and to take care of it Noah 
cultivated the vine, Abraham had flocks and herds. Isaac 
realised one hundred fold from sowing the land. They 
bound sheaves in the field. In Jacob's time, the fig*tree 
and almond were well known in the country of Canaan ; 
and the implements of husbandry are often mentioned in 
the Bible. Job had abundance of agricuhural animals. 
The Hebrews assiduously applied themselves to tilling the 
ground. It was deemed an honorable employment Lots 
of land were parcelled out, and enclosed by boundaries, 
under the auspices of Moses. Wheat, barley, lentils, 
millet, flax, and cotton, were not unknown to them. 
Spades, shovels, ploughs, rude harrows, and wagons were 
used in his time. They hard threshing-floors, where the 
grain was first beaten out by stout cudgels ; afterwards, 
oxen were employed to tread it out of the husks. They 
also had threshing instruments of considerable complexity. 
At that period too, vine-trimming was practised, culinary 
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plants were grown in their gardens, olive-trees were looked 
after, and wine and oil were manufactured. 

As the application of Optics has been instrumental in 
aiding astronomy to advance with rapid and extensive 
strides, by defining the planets, separating the stars, 
detecting their colors and motions, besides exhibiting a 
greater number to the eye, so has Chemistry rallied to the 
assistance of agriculture by analysing the soil, distinguish- 
ing vegetable ingredients, decomposing the air, and ex* 
plaining the use of light. Both have been favored with 
collateral supports; and both have rapidly progressed 
within a few recent years. Their march is still onward. 
They are concentrated into system, which is divisible into 
departments, each susceptible of improvement by itself, 
and thereby benefitting the whole. 

Geography is another science readily suggested to man 
by the direct presentation of the earth's surface before his 
•yes. The natural divisions between land and water, the 
elevation of hills and mountains, the depression of valleys, 
the level of plains, and the flowing streams with their tides, 
must have been observed by him from the earliest periods. ' 
Palestine was geographically divided in Joshua's time ; 
and the early Jews went from one land to another. 
PhoBnicia fitted out vessels anciently as Portugal has 
more recently. Herodotus, Diodorus Siculus, and other 
Greeks, understood this science quite thoroughly. Strabo 
was a famous geographer. So was Ptolemy. Pausanias 
prepared a detailed description of Greece. 

The geographical knowledge of the ancients was quite 
limited. It became also quite stagnant. They mention 
Europe, Asia, and Africa ; but, their acquaintance extended 
only to portions of each of ^ese divisions. A line be- 
gkning at their ulHma Thule^ the Orkney and Shetland 
bles on the very northern coast of Scotland, and bisecting 
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Norway and Sweden, then including India within the 
Ganges, Sumatra, Madagascar, a narrow margin of Africa, 
such as Egypt, the Barbary States, and Guinea, together 
with the Canary Isles, thence running northerly by the 
Atlantic Ocean to the Orkneys again, circumscribed the 
then known world. The countries north of Germany, 
with Russia in Europe, all above the Caspian Sea and 
beyond the Ganges, in Asia, — China, the Indian Archi« 
pelago, Australia, America, and Africa south of Mount 
Atlas, were unknown to them. By looking at the map, it 
may be seen at a glance how diminutive was the so-called 
known portion of the globe. Indeed, China was alive ; so 
was Russia, as well as North and South America, and 
New Holland. The various oceans too existed, and their 
•numerous islands. These had their own inhabitants ; and 
the human portion of these inhabitants knew their own 
country and its immediate vicinity. But, to the civilized 
world, to Roman and Grecian historians, they were a 
blank. Little of Great Britain was understood till Julius 
Caesar invaded it, and hunted up the Picts, Celts, and 
Britons. 

What an immense advance has been efiected since the 
times of Strabo and Ptolemy, any one can readily per- 
ceive. Geographical knowledge was stationary for cen- 
turies. Most of the progress has-been accomplished since 
the latter part of the thirteenth century. Navigation has 
been an efficient handmaid in the enterprise. Not only 
has a greater superficies bee|;i discovered ; but, it has 
been examined, measured, gauged, divided, penetrated, 
and analysed. Superficial geography has been succeeded 
by physical geography. Climates, winds, currents, soils, 
productions, mountains, waters, animals, have all been 
viewed and studied. This new branch has been separated 
into parts ; and these parts have been compared with each 
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Other.' Geology has been introduced, and declared the 
earth^s biography. Its age and constituent strata have 
been thereby revealed in proper order. 

Simple measurement of land, as a mere mechanical 
process, was a necessary employment among the Egyp- 
tians, at a very remote period. It became necessary, 
from the repeated inundations of the river Nile, whereby 
boundaries were obliterated, to resort to frequent surveys. 
Sesostris distributed the territory, in equal quadrangular 
lots, among his subjects, and levied a land-tax upon them. 
Job and Joshua mention a measuring cord or line, to 
ascertain the length and breadth of fields or parcels. 
Even Grenesis implies a knowledge of the science, in 
alluding to the divisions into fields of particular pro- 
prietors. The Hebrews acquired their geometrical infor- 
mation in Egypt, its parent-ground. 

Hither, Thales, the Miletan philosopher, travelled, about 
600 B. C. to obtain instruction from the priests of Mem- 
phis. He added many things to the elementary condition 
of the science, and improved it in several important 
respects, so much so that he astonished the Egyptians. 
He was an inventive as well as an improving geometer. 
By means of their shadows, he calculated the heights of 
the pyramids, as the same process is now performed. 
The properties of triangles were his discovery. Abstract 
geometry therefore seems to have been first applied and 
studied by the Greeks, and to have been rather meagerly 
comprehended, if at all, by Chaldeans or Egyptians. 
Pythagoras, one of his disciples, appears to have been the 
earliest substantial founder of the real science. He de- 
tected the world-renowned fact that the square of the 
hypothenuse of a right-angled triangle is exactly equal to 
the sum of the squares of its other two sides, and he 
demonstrated it by indisputable reasoning. Not far from 
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two centuries later, flourished the comprehensive * Plato. 
His progress in* the higher phase of the science was 
perceptible. Conspicuously, over the door of his academy 
at Athens, was inscribed in large letters, Let no one 
presume to enter here, unless he has a taste for Geometry, 
— But, Euclid, about 300 B. C. seems to have transmitted 
to posterity the theorems, diagrams, and demonstrations, 
in a more tangible form than either of his predecessors, 
contemporaries, or successors. Hippocrates, Eudoxus, 
Leon, and others, doubtless compiled its elements before 
him ; but, the work, bearing his name, embodies all with 
vast improvements and copious additions. It is a grand, 
harmonious, intelligible system. — Archimedes contributed 
his quota to swell the proportions of the study; yet, 
scarcely aught of magnitude has been discovered to pro- 
duce any material alteration in its substance or any 
improvement in its form. Legendre and others have set 
forth their patterns ; but, they hardly excel the original of 
Euclid, as re-produced by Dr. Simson of Scotland. Their 
examples may be more numerous, and perhaps incline 
more to the analytical; but, the great foundation re- 
mains permanent and unshaken. Higher or more minute 
branches of Mathematics have been subsequently de- 
veloped by Leibnitz and Newton. Their substratum, 
however, remains the same. Integral and Differential 
Calculus penetrates its very recesses, and unravels to the 
intellect a wonderful display of an exquisite and labyrin- 
thine superstructure. 

Were we to trace Chemistry to its Arabian origin, or 
Medicine to its remote antiquity, in Egypt, Babylon, and 
Greece, in its Serapian and Esculapian temples or hospi- 
tals, or Anatomy and Physiology, in their crude state, to 
the researches of Hippocrates, or Botany to Solomon and 
Pythagoras, to Empedocles and Aristotle, we should find 
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the same modest beginnings in each, the same slow pro- 
gress, and the same occasional retrograde and stationary 
predicaments, together with the same rapid strides of 
development, as they approached and entered upon the 
precincts of modern ages. One system is obvious among 
the various periods of the introduction of all the sciences. 
The most apparent were first cultivated and extended, — 
those founded on observation. Generalization pioneered 
the way. Facts became multiplied. Increments accu- 
mulated. One part was developed after another, till a 
science was framed from all the observations. No sooner 
was it synthetically cemented together into a unit, and 
well understood, than comparative analysis was applied to 
penetrate its vitals. Generalization only surveyed its 
exterior form. Analysis essayed to examine its inner 
springs of action. One was its superficial or gross phases 
the other, its profound or refined. It seemed requisite to 
compare the component parts with the whole structure, 
with each other, and with corresponding sections of other 
fabrics, to apply a species of capillary investigation. La 
order to satisfy the growing demands of a constantly 
expanding intellect. Thus originated the comparative 
sciences, as known to the modems. 

It is evident that man must have a taste for a particular 
science before he can be persuaded to study it with any 
considerable degree of success, or become persevering in 
its pursuit. Certain is this as is the requisition of hunger 
to produce a relish for food. These desires are not the 
creatures of human invention, but have been implanted 
within him as an essential part of his constitution,, by a 
higher Power, as peculiar talents are interwoven in the 
very nature of peculiar men. Their operation must be 
subject to a certain law, independent of man in its appli- 
cation. He cannot excite them without foreign aid. 
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Thus is each great student moved by extraneous impulse 
to engage in and pursue his chosen branch. 

Should we probe the matter to its source, we should 
very probably learn that while the human mind was in an 
undisciplined condition, only the diagrammatic and simple 
outlines were suggested or presented to its consideration, 
and its attention attracted thitherto. They were unfolded 
somewhat by the serial and scattered observations of their 
first investigators. As it became more interested and 
progressed, other details were Successively introduced, 
•other deeper sciences burst into view, and claimed a 
^8hare of notice. Discovery of the chain of connection 
among these items followed. Other facts recommended 
themselves to a cordial reception. Every previous step 
prepared the mind for the reception of just such specific 
sciences as were introduced td its attention at the precise 
time of their introduction. From the earliest rudiments 
imparted to man, they have been gradually advancing. 
No one person, no single generation, has consummated 
their condition. Successive generations, and the numer- 
ous contributions of many men, have slowly added one 
item after another, developed and improved the embryo ' 
system from its first stages to their present fiourishing 
State. And the regular gradation of our serial information 
of the several sciences singularly agrees with the gradual 
developmeat of each Science, with the development of the 
individual subjects of each science in their embryonic 
stages, in their periods of succession and appearance on 
the earth, and with the regular progressions of the di^ 
visions of the animate creation. 

One system of small inceptive discoveries characterises 
their primitive c&reer. Subsequently, all evinced the re- 
markable property of being communicable in much less 
time than they were acquired, and of being disseminated 
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broadcast ; for, every intelligent mind could receive and 
understand them. In a very few hours, one man could 
master the results of many years^ labor achieved by many 
men, as one can read a book much more rapidly than it 
can be written. These results could be compressed into 
a more compact and tenable form for comprehension, 
memory, and use. The march has been systematic, 
according to one plan, as it has in the development of 
every physical phenomenon from the germination and 
growth of a seed or egg, to the formation of the globe. 
One Mind seems to have superintended the whole train, in 
all its evolutions. All the various rays directly and 
unerringly converge towards the grand focus of Unity. 
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CHAPTER IX. 

ITNITT OF PLAN OBVIOUS. 

Thus have we concisely examined several comparative 
sciences, to ascertain the moral of their instruction. We 
find that they depose unanimous testimony in favor of 
certain momentous points. They signally concur in de- 
monstrating a systematic plan throughout the territories 
within their extensive jurisdiction ; and that this plan em- 
braces all existences in all their multiplied phases and 
physical conditions. Its universal identity marks the unity 
of its origin. And, as the adaptation of one bone, or of 
one organ, to its contiguous companion, evinces a previous 
intention of the creative Power to have those parts co- 
operate together, thereby clearly indicating their relative 
uses, admission of design is unavoidable. Then, the sim- 
ple fact that, in all the various departments, classes can 
be regularly formed, according to a scale of gradation, 
from the highest to the lowest members both in their em- 
bryonic stages and in their period of maturity, and that 
the departments themselves, in the aggregate, can be also 
arranged into one system, embracing all the subordinate 
parts in unison, constitutes incontrovertible evidence not 
only of the reality of a common, uniform plan, but also 
of the continued existence and exertion of one and the 
same thought through a p" •^~ of countless age8« 
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And this evidence is by no means impaired by a consid- 
eration that the introduction of man upon the earth was 
reserved to a period when it was in peculiar readiness for 
him. Intolerable in heat, destitute of animal and plant, 
naked in its exterior, a cheerless floor of granite, it would 
have been a most uncomfortable place of abode, even 
had it been practicable as such, in its earlier predicament 
Still later, when vegetation was rank and the atmosphere 
suffocating from the gaseous carbon abroad, or when the 
awful thunders and overwhelming torrents accompanied 
the composition of water, his lungs laboring with asthmatic 
effort, and his ears reverberating with the crashing volleys, 
would have rendered his existence far from pleasant. 
Nor yet, when the gigantic inhabitants had possession of 
the soil, at a subsequent period, was it a fit place of resi- 
dence for him. His debut was at a more timely season, 
when creatures of pure instinct were not solely adapted 
to the terrestrial circumstances, when intellect was capa- 
ble of controlling the elements, the forests, and the brute. 
The probability, the possibility, the practicability, the 
absolute actuality, of miracles, were embodied in the crea- 
tion of vegetables, animals, and man, as the globe became 
ready to receive them in succession. Their first types 
appeared under forms and with an organization peculiar 
to embryos of that very class in the present epoch, there- 
by proving the inferiority of the first created types, as 
well in their particular class as in their general depart- 
ment. Though of a lower order, these types of ancient 
ages bore in themselves, from the beginning, the impres- 
sion of the plan that was to be successively developed 
in the different epochs, which have preceded the present, 
and by whose realization have been produced those nu- 
merous families of invertebrates, fishes, reptiles, birds, 
and mammals now extant. If it be asserted that thea^ 
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were the sole and exclusive productions of the earth itself 
by the vital, intelligent, and constructive energy of Nature, 
and that if they, or man, should suddenly become extinct, 
this innate energy of Nature would immediately operate 
and restore the races again, why does she not restore 
those ancient, gigantic inhabitants, now known only by 
their fossil remains, their skeletons, and scattered bones .^ 
and why does she suffer those anted iluyian, majestic for- 
ests, and exuberant vegetation to lapse into oblivion ? Is 
she endowed with intelligence, and yet without cerebral 
organization ? or how knows she when is the proper era 
for minerals, vegetables, or animals to flourish, and when 
the proper period for the sepulture of successive races ? 
If mere physical energy of the earth and its elements, 
or Nature, created man, it must have been in a very dif- 
ferent manner from the present mode of birth ; for, the 
first man had no human progenitor. Why did it not 
create the whple number now alive, and those who have 
lived, at one effort, in the same manner, and by the same 
blind energy ? For, intelligence is atheistically inadmis- 
sible, unaccompanied by organization. When and how 
did the change from creation to reproduction commence ? 
What inorganic intelligence projected it? Did the same, 
or another, energy achieve this new phase of generation ? 
If, on the contrary. Nature worked understandingly, an 
intelligent principle existed, commensurate in capacity to 
the wisdom involved in its operative results, and commen- 
surate, also, in power, as well as in benevolence and ubi- 
quity. These qualities, or attributes, being necessarily 
infinite, reveal the Deity's actual existence. 

Not only was the actuality of miracles involved in the 
positive and undeniable creation of man, as well as of 
inferior creatures, but also the actuality of prophecy in the 
magnificent series of preparations so unmistakably made 
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for his advent. The upheaval from profound depths of 
the granite, marhle, coal, salt, and cn«tals, the purification 
of the atmosphere, the removal of the heaviest creative 
operations to remote ages, the elaboration of arable soil, 
the production of fruits and vegetables, were eloquently 
prophetic of what was to follow. The appearance of the 
human family, and the successive various steps that led 
from a crystalline and sterile surface to one of verdure and 
fertility, from the humble polyp to the highest vertebrate, 
were so many absolute verifications of the serial predictions 
faithfully enacted by the evolution of each step. To the 
geologist, these indisputable prophecies lie at the side of 
their demonstrated fulfilments ; and their momentous 
reciprocating import can be surveyed and understood at 
the same glance. The august Fabric stands forth before 
the eyes of all beholders, in bold relief, as a standard pro^ 
phetic miracle and a standard miraculous prophecy, un- 
deniably verified. The combination is an authenticated 
revelation, — the grand model unit of Nature. 

If we examine a mineral substance, it is increased in 
size by an outward aggregation of simple, homogeneous 
particles. A compound mineral aggregates from without 
its surface heterogeneous particles. This is the case 
with the increase of islands and continents. 

A vegetable has two modes of growth, exogenous, where 
the new additions are made upon the outer surface of the 
wood, but inside or beneath the bark ; and endogenous, 
where the nutrition is deposited at the centre or pith, and 
gradually swells the trunk or stem from within outward. 

Animals are subject to a still different method. Their 
enlargement is vertically and horizontally, and not down- 
ward, beneath the surface of their terrestrial platform. 
Nutritive particles are disseminated to all parts of the struc- 
ture, as it were simultaneously, to supply the excretorv 
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loss, and to contribute to the growth. The minute carrying 
vessels convey their appropriate freights to the surface as 
well as to the centre and intermediate portions of the body. 
A marked uniformity distinguishes the growth of animals 
as diffusive. 

Thus, we perceive not only that the members of the 
three kingdoms draw their materials for increase from the 
same source, that these materials are the same in sub- 
stance ; but, that their modes of appropriation are similar, 
and are graded according to a progressive scale as the 
rank of the subject is higher or lower in the three grand 
departments of Nature. This again evinces unity of plan 
in the very groundwork. 

Now, as we predicate a unity of plan in the uniform 
transparency of the medium of ether, through which light 
penetrates from the remotest luminous point ever unfolded 
by the telescope, in the homogeneity of light itself in what- 
ever direction or however distant, in the observed universal 
operation of the law of gravitation, whether applied to the 
rotating and revolving star sunk far away in the profound 
depths of space, or to the tiny particle of dust gracefully 
descending towards the ground, so do we predicate it on 
the immense tract of by-gone ages, as we behold the self- 
same system prevailing among the terrestrial tribes of 
those remote epochs, which now prevails among their 
successors, in structural and embryonic gradation or in 
geographical distribution, and which infallibly and pro- 
phetically promises to continue in a similar routine through 
the coming future. 

Indeed, every individual object is a conclusive argument 
in itself respecting its own various, relative parts, and its 
relationship to every other object, of a uniform plan; but,, 
man is so heedless in his observation, that he passes it by 
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as he does the microscopic mite, as too insignificant for a 
mementos attention. However, his most exorbitant de- 
mands are efiectually answered ; for, every individual has 
its family, and belongs to some grand division. Each 
sphere involves a multiplication of the proofs derived from 
a consideration of the individual; and each sphere is 
another, but cumulative and stronger argument in itself of 
the same unity. Nutrition needs digestion, digestion needs 
circulation, circulation needs respiration, respiration needs 
air, air needs water. So with the converse ; each is aided 
by the other, each is adapted to the other, each is a part 
of the vast congeries, the infinitely multiplied, daguerreo- 
typed monogram, and is converging to its parent focus. 
All are one, and one is all. It is unity in variety, and 
variety in unity. All these innumerable spheres, complete 
in themselves considered, are yet interlaced together by 
kindred ties, and in perfect reciprocity. They are united 
by a common, comprehensive, universal bond ; and the 
whole series, in its boundless ramifications, constitutes an 
infinite extent of intimate network, uninterrupted by the 
minutest poral interstice. They form one, single, undi- 
vided, harmonious Universe. And to unify such an im- 
mense number, such an infinity of divisions and sub- 
divisions of variety, to make them chime in perfect 
unison, withouf a discordant note, or a trembling jar, to 
maintain a constant, incessant cycle of motion throughout 
this infinity, to impress upon each and every particle a 
peculiar tendency towards one, single, common destiny, 
and to connect each and every portion, however trivial, 
with each and every portion, however vast, and thus 
from so many diverse materials and influences, con- 
struct, vitalize, immortalize one consummate Fabric, ne- 
cessarily required an eternal Unity of Thought and Action. 
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Evident therefore is it that one and the same comprehen- 
sive Mind projected the countless procession, and presided 
over its germ, nativity, and continuation. The ever-exist- 
ing and all-emhracing law of Causality is the index-finger 
of the Universe unerringly directed to the All-wise and 
All-powerful Author, who projected, created, and sustains 
the mighty Structure in all its infinite relations. 
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CHAPTER X. 

A SKETCH OF MODERN ASTRONOMY. 

* It is truly a most Christian exercise to extract a senti- 
ment of piety from the works and the appearances of nature. 
It has the authority of the Sacred Writers upon its side, 
and even our Savior himself gives it the weight and the 
solemnity of his example. "Behold the lilies of the 
field ; they toil not, neither do they spin, yet your heav- 
enly Father careth for them." He expatiates on the 
beauty of a single flower, and draws from it the delightful 
ailment of confidence in God. He gives us to see that 
taste may be combined with piety, and that the same 
heart may be occupied with all that is serious in the con- 
templations of religion, and be at the same time alive to 
the charms and the loveliness of nature. 

' The Psalmist takes a still loftier flight.* He leaves the 
world, and lifts his imagination to that mighty expanse 
which spreads above it and around it. He wings his 
way through space, and wanders in thought over its 
immeasurable regions. Instead of a dark and unpeopled 
solitude, he sees it crowded with splendor, and filled with 
the energy of the Divine presence. Creation rises in its im- 
mensity before him, and the world, with all which it inher- 
its, shrinks into littleness at a contemplation so vast and so 
overpowering. He wonders that he is not overlooked 
amid the grandeur and the variety which are on evei*^' 
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side of him, and passing upward from the majesty of 
nature to the majesty of nature's Architect, he exclaims, 
" What is man, that Thou art mindful of him, or the son 
of man, that Thou shouldst deign to visit him ? " 

* It is not for us to say, whether inspiration revealed to 
the Psalmist the wonders of the modern astronomy. But 
even though the mind be a perfect stranger to the science 
of these enlightened times, the heavens present a great 
and an elevating spectacle ; an immense concave reposing 
upon the circular bpundary of the world, and the innume- 
rable lights which are suspended from on high, moving 
with solemn regularity along its surface. It seems to 
have been at night that the piety of the Psalmist was 
awakened by this contemplation, when the moon and the 
stars were visible, and not when the sun had risen in his 
strength, and thrown a splendor around him, which bore 
down and eclipsed all the lesser glories of the firmament. 
And there is much in the scenery of a nocturnal sky, to 
lift the soul to pious contemplation. That moon, and 
these stars, what are they ? They are detached from the 
world, and they lift you above it. You feel withdrawn 
from the earth, and rise in lofty abstraction above this 
little theatre of human passions and human anxieties* 
The mind abandons itself to reverie, and is transferred, in 
the ecstasy of its thoughts, to distant and unexplored 
regions. It sees nature in the simplicity of her great 
elements, and it sees the God of nature invested with the 
high attributes of wisdom and majesty. 

' But what can these lights be ? The curiosity of the 
human mind is insatiable, and the mechanism of these 
wonderful heavens has, in all ages, been its subject and 
its employment. It has been reserved for these latter 
times, to resolve this great and interesting question. The 
sublimest powers of phiU)sophy have been called to the 
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exercise, and astronomy may now be looked upon as the 
most certain and best established of the sciences. 

* We all know that every visible object appears less in 
magnitude as it recedes from the eye. The lofty vessel 
as it retires from the coast, shrinks into littleness, and at 
last appears in the form of a small speck on the verge of 
the horizon. The eagle with its expanded wings, is a 
noble object ; but when it takes its flight into the upper 
regions of the air, it becomes less to the eye, and is seen 
like a dark spot upon the vault of heaven. The same is 
true of all magnitude. The heavenly bodies appear small 
to the eye of an inhabitant of this earth, only from the im- 
mensity of their distance. When we talk of hundreds of 
millions of miles, it is not to be listened to as incredible. 
For remember that we are talking of those bodies which 
are scattered over the immensity of space, and that space 
knows no termination. The conception is great and 
difficult, but the truth is unquestionable. By a process of 
measurement which it is unnecessary at present to explain, 
we have ascertained first, the distance, and then the mag- 
nitude of some of those bodies which roll in the firma- 
ment ; that the sun, which presents itself to the eye under 
so diminutive a form, is really a globe, exceeding by 
many thousands of times, the dimensions of the earth 
which we inhabit ; that the moon itself has the magnitude 
of a world ; and that even a few of those stars, which 
appear like so many lucid points to the unassisted eye of 
the observer, expand into large circles upon the applica- 
tion of the telescope, and are some of them much larger 
than the ball which we tread upon, and to which we 
proudly apply the denomination of the Universe. 

' Now, what is the fair and obvious presumption ? The 
world in which we live, is a round ball of a determined 
magnitude, and occupies its own place in the firmament. 
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But when we explore the unlimited tracts of that space, 
which is every where around us, we meet with other balls 
of equal or superior magnitude, and from which our earth 
would either be invisible, or appear as small as any of 
those twinkling stars which are seen on the canopy of 
heaven. Why then suppose that this little spot, little at 
least in the immensity which surrounds it, should be the 
exclusive abode of life and of intelligence ? What 
reason to think that those mightier globes which roll in 
other parts of the creation, and which we have discovered 
to be worlds in magnitude, are not also worlds in use and in 
dignity ? Why should we think that the great Architect of 
nature, supreme in wisdom as he is in power, would call 
these stately mansions into existence, and leave them un- 
occupied ? When we cast our eye over the broad sea, 
and look at the country on the other side, we see nothing 
but the blue land stretching obscurely over the distant 
horizon. We are too far away to perceive the richness 
of its scenery, or to hear the sound of its population. 
Why not extend this principle to the still more distant 
parts of the Universe ? What though, from this remote 
point of observation, we can see nothing but the naked 
roundness of yon planetary orbs ? Are we therefore, 
to say, that they are so many vast and unpeopled soli- 
tudes ; that desolation reigns in every part of the Universe 
but ours ; that the whole energy of the divine attri- 
butes is expended on one insignificant corner of these 
mighty works ; and that to this earth alone belongs the 
bloom of vegetation, or the blessedness of life, or the 
dignity of rational and immortal existence ? 

' But this is not all. We have something more than the 
mere magnitude of the planets to allege, in favor of the 
idea that they are inhabited. We know that this earth 
turns round upon itself; and we observe that all those 
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celestial bodies, which are accessible to such an obsenra- 
tion, have the same movement. We know that the earth 
performs a yearly revolution round the sun ; and we can 
detect in all the planets which compose our System^ a 
revolution of the same kind, and under the same circum- 
stances. They have the same succession of day and 
night. They have the same agreeable vicissitude of the 
seasons. To them, light and darkness succeed each 
other ; and the gaiety of summer is followed by the 
dreariness of winter. To each of them the heavens pre- 
sent as varied and magnificent a spectacle ; and this earth^ 
the encompassing of which would require the labor of 
years from one of its puny inhabitants, is but one of the 
lesser lights which sparkle in their firmament. To them 
as well as to us, has God divided the light from the dark- 
ness, and He has called the light day, and the darkness 
He has called night. He has said let there be lights in 
the firmament of their heaven, to divide the day from 
the night : and let them be for signs, and for seasons, and 
for days, and for years ; and let them be for lights in the 
firmament of heaven, to give light upon their earth ; and 
it was so. And God has also made to them great lights. 
To all of them he has given the sun to rule the day ; and 
to many/of them has he given moons to rule the night 
To them he has made the stars also. And God has set 
them in the firmament of heaven, to give light unto , 
their earth ; and to rule over the day and over the nighty 
and to divide the light from the darkness ; and God has 
seen that it was good. 

' In all these greater arrangements of divine wisdom, 
we can see that God has done the same things for the 
accommodation of the planets that he has done for the 
earth which we inhabit. And shall we say, that the re- 
semblance stops here, because we are not in a situatiop *^ 
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observe it ? Shall we say, that this scene of magnificence 
has been called into being, merely for the amusement of 
a few astronomers ? Shall we measure the counsels of 
heaven by the narrow importance of the human faculties ? 
or conceive that silence and solitude reign throughout the 
mighty empire of nature ; that the greater part of creation 
is an empty parade ; and that not a worshipper of the 
Divinity is to be found through the wide extent of yon 
vast and immeasurable regions ? 

* It lends a delightful confirmation to the argument, when 
from the growing perfection of our instruments, we can 
discover a new pomt of resemblance between our earth 
and the other bodies of the planetary system. It is now 
ascertained, not merely that all of them have their day 
and night, and that all of them have their vicissitudes 
of seasons, and that some of them have their moons to 
rule their night and alleviate the darkness of it. We can 
see of one that its surface rises into inequalities, that it 
swells into mountains and stretches into valleys ; of an- 
other, that it is surrounded by an atmosphere which 
nay support the respiration of animals ; of a third, that 
clouds are formed and suspended over it, which may 
minister to it all the bloom and luxuriance of vegetation ; 
and of a fourth, that a white color spreads over its north- 
ern regions, as its winter advances^ and that on the 
approach of summer this whiteness is dissipated — giving 
room to suppose that the element of water abounds in it, 
t^at it rises by evaporation into its atmosphere, that it 
freezes upon the application of cold, that it ib precipitated 
in I the form of snow, that it covers the ground with a 
fleecy mantle, which melts away from the heat of a more 
vertical sun ; and that other worlds bear a resemblance to 
our own, in the same yearly round of beneficent and in- 
teresting changes. 
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*-Who shall assign a limit to the discoveries of future 
ages ? Who can prescribe to science her boundaries, or 
restrain the active and insatiable curiosity of man within 
the circle of his present acquirements ? We may guess 
with plausibility what we cannot anticipate with confi- 
dence. The day may yet be coming, when our in- 
struments of observation shall be inconceivably more 
powerful. They may ascertain still more decisive points 
of resemblance. They may resolve the same question 
by the evidence of sense, which is now so abundantly 
. convincing, by the evidence of analogy. They may lay 
.open to us the unquestionable vestiges of art, and industry, 
and intelligence. We may see summer throwing its 
green mantle over these mighty tracts, and we may see 
them lefl naked and colorless after the flush of vegetation 
has disappeared. In the progress of years, or of centu- 
ries, we , may trace the hlmd of cultivation spreading a 
new aspect over some portion of a planetary surface. 
Perhaps some large city, the metropolis of a mighty 
empire, may expand into a visible spot by the powers 
of some future telescope. Perhaps the glass of some 
observer, in a distant age, may enable him to construct 
a map of another world, and to lay down the surface of 
it in a^l its minute and topical varieties. But there is no 
end of conjecture, and to the men of other times we 
leave the full assurance of what we can assert with the 
highest probability, that yon planetary orbs are so many 
worlds, that they teem with life, and that the mighty 
Being who presides in high authority over this scene of 
grandeur and astonishment, has there planted worshippers 
. of his glory. 

*Did the discoveries of science stop here, we have 
enough to justify the exclamation of the Psalmist,^ *< What 
is man, that Thou art mindful of him, or the son of 
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that Thou shouldest deign to visit him ? " They widen 
the empire of creation far heyond the limits which were 
formerly assigned to it. They give us to see^ that yon 
sun, throned in the centre of his planetary system, gives 
light, and warmth, and the vicissitude of seasons, to an 
extent of surface several hundreds of times greater than 
that of the earth which we inhabit. They lay open to us 
a numbfer of worlds, rolling in their respective circles 
around this vast luminary — and prove, that the ball which 
we tread upon, with all its mighty burden of oceans and 
continents, instead of being distinguished from the others^ 
is among the least of them ; and, from some of the more 
distant planets, would not occupy a more visible point in 
the concave of their firmament. They let us know, that 
though this mighty earth, with all its myriads of people, 
were to sink into annihilation, there are some worlds 
where an event so awful to ud would be unnoticed and 
unknown, and others where it would be nothing more 
than the disappearance of a little star which had ceased 
firom its twinkling. We should feel a sentiment of mod- 
esty at this just but humiliating representation. We 
should learn not to look on our earth as the universe of 
God, but one paltry and insignificant pordon of it ; that it 
is only one of the many mansions which the Supreme 
Being has created for the accommodation of His worship- 
pers, and only one of the many worlds rolling in that 
flood of light which the sun pours around him, to the 
outer Umits of the planetary system. 

*' But is there nothing beyond these Umits ? The plane- 
tary system has its boundary, but space has none ; and if 
we wing our fancy there, do we only travel through daric 
and unoccupied regions ? There are only five, or at most 
six, of the planetary orbs visible to the naked eye. 
WbfU, then, is that multitude of o*^**'* i;-»k4, ^hJch sparkle 
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in our firmament, and fill the whole concave of heaveti 
with innumerable splendors ? The planets are all attached 
to the sun ; and, in circling around him, they do homage 
to that influence which binds them to perpetual attendance 
on this great luminary. But the other stars, do not own 
his dominion. They do not circle around him. To all 
common observation, they remain immovable ; and each, 
like the independent sovereign of his own territory, ap- 
pears to occupy the same inflexible position in the regions 
of immensity. What can we make of them ? Shall we 
take our adventurous flight to explore these dark and 
untravelled dominions ? What mean these innumerable 
fires lighted up in distant parts of the Universe ? Are 
they only made to shed a feeble glimmering over this 
little spot in the kingdom of nature ? or do they serve a 
purpose worthier of themselves, to light up other worlds, 
and give animation to other systems. 

* The first thing which strikes a scientific observer of the 
fixed stars, is their immeasurable distance. If the whole 
planetary system were lighted up into a globe of fire, it 
would exceed, by many millions of times, the magnitude 
of this world, and yet only appear a small lucid point 
from the nearest of them. If a body wore projected 
from the sun with the velocity of a cannon-ball, it would 
take hundreds of thousands of years before it described 
that mighty interval which separates the nearest of the 
fixed stars from our sun and from our system. If this 
earth, which moves at more than the inconceivable veloc- 
ity of a million and a half miles a day, were to be hurried 
from its orbit, and to take the same rapid flight over this 
immense tract, it would not have arrived at the termina- 
tion of its journey, after taking all the time which has 
elapsed since the creation of the world. 'These. are great 
numbers and great calculations, and the mind f'^ 
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own impotency in attempting to grasp them. We can 
state them in words. We can exhibit them in figures. 
We can demonstrate them by the powers of a most rigid 
and infallible geometry. But no human fancy can sum- 
mon up a lively or an adequate conception — can roam 
in ideal flight over this immeasurable largeness — can 
take in this mighty space in all its grandeur, and in all its 
immensity — can sweep the outer boundaries of such a 
creation — or lift itself up to the majesty of that great 
and invisible arm, on which all is suspended. 

' But what can those stars be which are seated so far 
beyond the limits of our planetary system ? They must 
be masses of immense magnitude, or they could not be 
seen at the distance of place which they occupy. The 
light which they give must proceed from themselves, for 
the feeble reflection of light from some other quarter, 
would not carry through such mighty tracts to the eye of 
an observer. A body may be visible in two ways. It 
may be visible from its own light, as the flame of a 
candle, or the 1>rightness of a fire, or the brilliancy of 
yonder glorious sun, which lightens all below, and is the 
lamp of the world. Or it may be visible from the light 
which falls ^upon it, as the body which receives its light 
from the taper that falls upon it — or the whole assem- 
blage of objects on the surface of the earth, which appear 
only when the light of day rests upon them — or the 
moon, which, in that part of it which is towards the sun, 
gives out a silvery whiteness to the eye of the observer, 
while the other part forms a black and invisible space in 
the firmament — or as the planets, which shine only 
because the sun shines upon them, and which, each of 
them, present the appearance of a dark spot on the side 
that is turned away from it. Now apply this question to 
the fixed stars. Are they luminous of themselves, or do 
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they derive their light from the sun, like the hodies of our 
planetary system? Think of their immense distance, 
and the solution of this question hecomes evident. The 
sun, like any other body, must dwindle into a less appa- 
rent magnitude as you retire from it. At the prodigious 
distance even of the very nearest of the fixed stars, it 
must have shrunk into a small indivisible point. In short, 
it must have become a star itself, and could shed no more 
light than a single individual ,of those glimmering myriads, 
the whole assemblage of which cannot dissipate, and 
can scarcely alleviate the midnight darkness of our world. 
These stars are visible to us, not because the sun shines 
upon them, but because they shine of themselves, because 
they are so many luminous bodies scattered over the tracts 
of immensity ; in a word, because they are so many suns 
each throned in the centre of his own dominions, and 
pouring a flood of light over his own portion of these un- 
limitable regions. 

* At such an immense distance for observation^ it is not 
to be supposed, that we can collect many points of re- 
semblance between the fixed stars and the solar star 
which forms the centre of our planetary system. There 
is one point of resemblance, however^ which has not 
escaped the penetration of our astronomers. We know 
that our sun turns round upon himself, in a r^ular period 
of time. We also know, that there are dark spots scat- 
tered over his surface, which, though invisible to the 
naked eye, are perfectly noticeable by our instruments. 
If these spots existed in greater quantity upon one side 
than upon another, it would have the general efiect of 
making that side darker, and the revolution of the sun 
must, in such a case, give us a brighter and a fainter side 
by regular alternations. Now, there are some of the 
fixed stars which present this appearance. They present 
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US with periodical variations of light. From the splendor 
of a star of the first or second magnitude, they fade awaj 
into some of the inferior magnitudes-^ and one, hy he- 
coming invisible, might give reason to apprehend that we 
had lost him altogether •^— but we cem still recognise him 
by the telescope, till at length he re-app^ars in his own 
place, and, af\er a regular lapse of so many days and 
hours, recovers his original brightness. Now, the fair 
inference from this is, that the fixed stars, as they 
resemble our sun in being so many luminous masses of 
immense magnitude, they resemble him in this also, that 
each of them turns round upon his own axis ; so that if 
any of them should have an inequality in the brightness 
of their sides, this revolution is rendered evident, by the 
regular variations in the degree of light which it under* 



'Shall we say, then, of these vast luminaries, that they 
were created in vain ? Were they called into existence 
for no other purpose them to throw a tide of useless splen- 
dor over the solitudes of immensity ? Our sun is only 
one of these luminaries, and we know that he has worlds 
in his train. Why should we strip the rest of this princely 
attendance ? Why may not each of them be the centre 
of his own system, and give light to his own worlds ? It 
is true that we see them not, but could the eye of man 
take its flight into those distant regions, it should lose 
sight of our little world, before it reached the outer limits 
of our system — the greater planets should disappear in 
their turn — before it had described a small portion of that 
abyss which separates us from the fixed stars, the sun 
should decline into a little spot, and all its splendid retinue 
of worlds be lost in th^e obscurity of distance — he should 
at last shrink into a small, indivisible atom, and all that 
could be seen of this magnificent system, should be re* 
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duced to the glimmering of a little star. Why resist any 
longer the grand and interesting conclusion? Each of 
these stars may be the token of a system as vast and as 
splendid as the one which we inhabit. Worlds roll in 
these distant regions ; and these worlds must be the man- 
sions of life and intelligence. In yon gilded canopy of 
heaven we see the broad aspect of the Universe, where 
each .shining point presents us with a sun, and each sun 
with a system of worlds — where the Divinity reigns in 
all the grandeur of his attributes — where he peoples 
immensity with his wonders ; and travels in the greatness 
of his strength through the dominions of one vast and 
unlimited monarchy. 

* The contemplation has no limits. If we ask the number 
of suns and of systems, the unassisted eye of man can 
take in a thousand, and the best telescope which the geni- 
us of man has constructed can take in eighty millions. 
Fancy may take its flight far beyond the ken of eye or of 
telescope. Shall we have the boldness to say, that there 
is nothing there — that the wonders of the Almighty are 
at an end — that the creative energy of God has sunk into 
repose, because the imagination is enfeebled by the mag- 
nitude of its efforts ? 

* There are two points of interesting speculation, both of 
which serve to magnify our conceptions of the Universe. 
If a body be struck in the direction of its centre, it obtains 
a progressive motion, but without any movement of revolu- 
tion being at the same time impressed upon it. But, again, 
should the stroke not be in the direction of the centre, — 
should the line which joins the point of percussion to the 
centre make an angle with that line in which the impulse 
was communicated, then the body is both made to go for- 
ward in space, also to wheel upon its axis. Thus, each of 
our planets may have had their compound motion commu- 
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nicated to it by one single impulse ; and, on the other hand^ 
if ever the rotatory motion be communicated by one blow, 
then the progressive motion must go along with it. In 
order to have the first motion without the second, there 
must be a twofold force applied to the body in opposite 
directions. It must be set a-going in the same way as a 
spinning-top, so as to revolve about an axis, and to keep 
unchanged its situation in space. 

* But at this stage of the argument, the matter only re- 
mains a conjectural point of speculation. The sun may 
have had his rotation impressed upon him by a spinning 
impulse ; or, this movement may be coeval with his being, 
and he may have derived both from an immediate fiat of 
the Creator. But there is an actually observed phenome- 
non of the heavens which advances the conjecture into a 
probability. In the course of ages, the stars in one quarter 
of the celestial sphere are apparently receding from each 
other; and in the opposite quarter they are apparently 
drawing nearer to each other. If the sun be approaching 
the former and receding from the latter, this phemom- 
enon admits of an easy explanation, and we are furnished 
with a magnificent step in the scale o|f the Creator's 
workmanship. In the same manner as the planets, with 
their satellites, revolve around the sun, may the sun, with 
all its tributaries, be moving in common with other stars, 
around some distant centre, from which there emanates 
an influence to bind and to subordinate them all. Our 
sun, may, therefore, be only one member of a higher 
family — taking his part, along with millions of others, 
in some loftier system of mechanism, by which they are 
all subjected to one law, and to one arrangement — de- 
scribing the sweep of such an orbit in space, and com- 
pleting the mighty revolution in such a period of time, as 
to reduce our planetary seasons and our planetary move- 
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ments, to a very bumble and fractionary rank in tbe scale of 
a higher astronomy. There is room for all this in immen- 
sity ; and there is even argument for all this in the records 
of actual observation ; and, from the whole of this specu- 
lation, do we gather a new emphasis to the lesson, how 
minute is the place, and how secondary is the importance 
of our world, amid the glories of such a surrounding mag- 
nificence I 

' Another very interesting tract of speculation has been 
opened up to us by the more recent observations of as- 
.tronomy, the discovery of the nehulw. We allow that it 
is but a dim and indistinct light which this discovery has 
thrown upon the structure of the Universe ; but still it has 
spread before the eye of the mind a field of very wide 
and lofty contemplation. Before this, the Universe might 
appear to have been composed of an indefinite number 
of suns, about equidistant from each other, and each 
encompassed by such a planetary attendance as takes 
place in our own system. But, it now appears instead of 
lying uniformly and in a state of equidistance from each 
other, they are arranged into distinct clusters — that, in 
the same manner as the distance of the nearest fixed stars, 
marks the separation of the solar systems, so the distance 
of two contiguous clusters may be so inconceivably supe- 
rior to the reciprocal distance of those fixed stars which 
belong to the same cluster, as to mark an equally dbtinct 
separation of the clusters, and to constitute each of them 
an individual member of some higher and more extended 
arrangement. This carries us upwards through another 
ascending step in the scale of magnificence, and there 
leaves us wildering in the uncertainty, whether even here 
the wonderful progression is ended ; and at all events 
fixes the assured conclusion in our minds, that, to an eye 
which could spread itself over the whole, the mar^' 
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which accommodates our species might be so very small 
as to lie wrapped in microscopical concealment ; and, in 
reference to the only Being who possesses this universal 
eye, well might we say, ** What is man, that Thou art 
mindful of him, or the son of man, that Thou shouldest 
deign to visit him ? " 

* And, after all, though it be a mighty and difficult con- 
ception, yet who can question it ? What is seen may be 
nothing to what is unseen ; for what is seen is limited by 
the range of our instruments. What is unseen has no 
limit ; and, though all which the eye of man can take in, 
or his fancy can grasp at, were swept away, there might 
still remain as ample a field, over which the Divinity may 
expatiate, and which he may have peopled with innume- 
rable worlds. If the whole visible creation Were to dis- 
appear, it would leave a solitude behind it — but to the 
Infinite Mind, that can take in the whole system of nature, 
this solitude might be nothing, a small, unoccupied point 
in that immensity which surrounds it, and which he may 
have filled with the wonders of his omnipotence. Though 
this earth were to be burned up, though the trumpet of its 
dissolution were sounded, though yon sky were to pass 
away as a scroll-, and every visible glory, which the finger 
of Divinity has inscribed on it, were to be put out for 
ever — an event so awful, to us and to every world in our 
vicinity, by which so many suns would be extinguished, 
and so many varied scenes of life and of population 
would rush into forgetfulness — what is it in the high 
scale of the Almighty's workmanship? a mere shred, 
which, though scattered into nothing, would leave the uni- 
verse of Grod one entire scene of greatness and of majesty. 
Though this earth, and these heavens, were to disappear, 
there are other worlds, which roll afar ; the light of other 
suns shines upon them ; and the sky which mantles them. 
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is garnished with other stars. Is it presumption to say, 
that the moral world extends to these distant and unknown 
regions? that they are occupied with people? that the 
charities of home and of neighborhood flourish there ? 
that the praises of God are there lifted up, and His good- 
i^ess rejoiced in ? that piety has its temples and its ofler- 
ings ? and the richness of the divine attributes is there 
felt and admired by intelligent worshippers ? 

^ And what is this world in the immensity which teems 
with them — and what are they who occupy it ? The 
Universe at large would suffer as little, in its splendor and 
' variety, by the destruction of our planet, as the verdure 
and sublime magnitude of a forest would suffer by the 
fall of a single leaf. The leaf quivers on the branch 
which supports it. It lies at the mercy of the slightest 
aecident. A breath of wind tears it from its stem, and it 
lights on the stream of water which passes underneath. 
In a moment of time, the life which we know, by the 
microscope, it teems with, is extinguished ; and, an occur- 
rence, so insignificant in the eye of man, and on the 
scale of his observation, carries in it, to the myriads which 
people this little leaf, an event as terrible and as decisive 
as the destruction of a world. Now, on the grand scale 
of the Universe, we, the occupiers of this baU, which 
performs its little round among the suns and the systems 
that astronomy has unfolded — ^ we may feel the same 
littleness and the same insecurity. We differ from the 
leaf only in this circumstance, that it would require the 
operation of greater elements to destroy us. . But these 
elements exist. The fire which rages within, may lift its 
devouring energy to the surface of our planet, and trans- 
form it into one wide and wasting volcano. The sudden 
formation of elastic matter in the bowels of the earth — 
and it lies within the agency of known substances to p'*- 
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complish this — may explode it into fragments. The 
exhalation of noxious air from below, may impart a vir- 
ulence to the air that is around us ; it may affect the 
delicate proportion of its ingredients ; and the whole of 
animated nature may wither and die under the malignity of 
a tainted atmosphere. A blazing comet may cross this fated 
planet in its orbit, and realize all the terrors which supersti- 
tion has conceived of it. We cannot anticipate with precis- 
ion the consequences of an event which every astronomer 
must know to lie within the limits of chance and proba- 
bility. It may hurry our globe towards the sun — or drag 
it to the outer regions of the planetary system : or give it 
a new axis of revolution — and the effect which I shall 
simply announce, without explaining it, would be to 
change the place of the ocean, and bring another mighty 
flood upon our islands and continents. These are chan- 
ges which may happen in a single instant of time, and 
against which nothing known in the present system of 
things provides us with any security. They might not 
annihilate the earth, but they would unpeople it ; and we 
who tread its surface with such firm and assured footsteps 
are at the mercy of devouring elements, which, if let 
loose upon us by the hand of the Almighty, would spread 
solitude and silence, and death over the dominions of the 
world. 

* Now It is this littleness, and this insecurity which make 
the protection of the Almighty so dear to us, and bring, 
with such emphasis, to every pious bosom, the holy les- 
sons of hu|pility and gratitude. The God who sitteth 
above, and presides in high authority over all worlds, is 
mindful of man ; and though at this moment his energy 
is felt in the remotest provinces of creation, we may feel 
the same security in his providence, as if we were the 
objects of His undivided care. It is not for us to bring 
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our minds up to this mysterious agency. But, such is the 
incomprehensible fact, that the same Being, whose eye 
is abroad over the whole Universe, gives vegetation to 
every blade of grass, and motion to every particle of blood 
which circulates through the veins of the minutest animal ; 
that, though His mind takes into its comprehensive grasp, 
immensity and all its wonders, I am as much known to 
Him as if I were the single object of His attention ; that 
He marks all my thoughts ; that He gives birth to every 
feeling and every movement within me; and that, with 
an exercise of power which I can neither describe nor 
comprehend, the same God who sits in the highest heaven 
and reigns over the glories of the firmament, is at my 
right hand, to give me every breath which I draw, and 
every comfort which I enjoy. 

* It was tl)e telescope that pierced the obscurity which lies 
between us and distant worlds ; but, about the time of its 
invention, another instrument was formed, which laid open 
a scene no less wonderful, and rewarded the inquisitive 
spirit of man with a discovery, which serves to neutralize 
the whole of this argument. This was the microscope. 
The one led me to see a system in every star. The other 
leads me to see a world in every atom. The one taught 
me, that this mighty globe, with the whole burden of its 
people, and of its countries, is but a grain of sand on the 
high field of immensity. The other teaches me, that 
every grain of sand may harbor within it the tribes and 
the families of a busy population. The one told me of 
the insignificance of the world I tread upon. The other 
redeems it from all its insignificance ; for it tells me that 
in the leaves of every forest, and in the flowers of every 
garden, and in the waters of every rivulet, there are 
worids teeming with life, and numberless as are the H'^ 
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ries of the firmament. The one has suggested to me, 
that beyond and above all that is visible to man, there 
may lie fields of creation whiph sweep immeasurably 
along, and carry the impress of the Almighty's hand to 
the remotest scenes of the Universe. The other suggests 
to me, that within and beneath all that minuteness which 
the aided eye of man has been able to explore, there may 
be a region of invisibles ; and that, could we draw aside 
the mysterious curtain which shrouds it from our senses, 
we might there see a theatre of as many wonders as 
astronomy has unfolded, a universe within the compass of 
a point so small, as to elude all the powers of the micro- ~ 
scopp, but where the wonder-working God finds room for 
the exercise of all His attributes, where He can raise 
another mechanism of worlds, and fill and animate them 
all with the evidences of His glory. 

* Now, mark how all this may be made to meet the ar- 
gument of our infidel astronomers. By the telescope 
they have discovered, that no magnitude, however vast, 
is beyond the grasp of the Divinity. But by the micro- 
scope we have also discovered, that no minuteness, how- 
ever shrunk from the notice of the human eye, is beneath 
the condescension of his regard. Every addition to the 
powers of the one instrument, extends the limit of his 
visible dominions. But, by every addition to the powers 
of the other instrument, we see each part of them more 
crowded, than before, with the wonders of His untiring 
hand. The one is constantly widening the circle of His 
territory. The other is as constantly filling Up its separate 
portions, with all that is rich, and various, and exquisite. 
In a word, by the one I am told that the Almighty is now 
at work in regions more distant than geometry has ever 
measured, and among worlds more manifold than num- 
bers have ever reached. But, by the other, I am also told 
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that, with a mind to comprehend the whole, in the vast 
compass of its generality, he has also a mind to concen- 
trate a close and a separate attention on each and on all of 
its particulars ; and that the same God, who sends forth 
an upholding influence among the orbs and the movements 
of astronomy, can fill the recesses of every single atom 
with the intimacy of his presence, anil travel, in all the 
greatness of his unimpaired attributes, upon every one 
spot and corner of the Universe he has formed.' 

[The preceding extract is presented as a specimen of 
the eloquent style employed by Dr. Chalmers to convey 
the meaning of his ideas to his audience, and as a specimen 
of his ideas on the Plurality of Worlds. They are set forth 
with much beauty of diction, and enforced with consider- 
able energy. The reader will, doubtless, acknowledge that 
their insertion here is not entirely irrelevant. 

We also subjoin an extract from an able article written 
by a gentleman at Washington^ upon a similar subject. 
" The belief in more worlds than one is not only the cre- 
dence of the modern philosopher and Christian, but 
appears also among the speculations of the earliest sages. 
Plato expatiates on the idea in his Timaus and elsewhere, 
employing language which has incorporated itself into the 
commonest parlance of the present day, and which has, 
to a greater or less degree, tinctured the calmest state- 
ments of all who have subsequently held a similar opinion. 
* • • • In the Orphic Hymns, as we learn from Plutarch, 
the same doctrine was embalmed in strains as sublime in 
poetry as the teachings of * Plato the Divine ' in philos- 
ophy. • • • • • In later times, the illustrious Kepler 
evolved from his teeming brain that waking dream, the 
Somnium Asironomicum^ as he entitled it, * an astronom- 
ical dream concerning the moon and its inhabitants, with 
the diversity of its night and days, and concerning other 
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phenomena of this kind.' • • • • The Cosmotheoros of 
Huyghens was written in the ripe old age of its author, 
and was not published until after his death. It was writ- 
ten in Latin ; an English translation was published in 
London in 1698; and there are two French editions of 
the same extant. But, to Fontenelle must be ascribed 
the honor of first popularizing the doctrine. ' His lively 
book, entitled Conversations on the Plurality of Worlds, 
was published in 1686, a few years before the treatise of 
Christian Huyghens, and was translated into several con- 
tinental languages. It was answered by an able work 
bearing the title of * Plurality of Worlds : or Letters, 
Notes, and Memoranda, Philosophical and Critical, by 
Alex. Maxwell, London, 1820.' " 

In addition to these, another work was issued in London 
in 1834, by Alex. Copland, under the name of * The 
existence of other worlds, peopled with living and intelli- 
gent beings, deduced from the nature of the Universe.' 
Thus, it will be seen that both sides of the question have 
been, at various times, pretty thoroughly canvassed. 
Nor, if we may judge from present appearances, does it 
seem that the interesting theme is by any means ex- 
hausted.] 
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KoTK. — Since the body of this work was completed, two additional planetoids 
have been discovered. The last one was detected on the night of September 1st, 
by Mr. Ferguson, at Washington, through the large Equatorial of the National 
Observatory. It is of the same apparent magnitude as Egeria. There are now 
thirty-one known to circulate between Mars and Jupiter. 
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PART I. 

THE A8TR0K0MICAL OR MATERIAL STATEMENT. 



INTRODUCTION. 

With emotions similar to those experienced by a large 
family, who had for a long time, through many genera- 
tions, held religiously sacred, for the pleasant associations 
so richly clustering around it, some superb monument 
of strength and beauty, and who have suddenly beheld 
the merciless hand of some fell destroyer dash impet- 
uously against the fair fabric, and shatter it into frag- 
ments, have the philosopher and the Christian witnessed 
the recently renewed and violent assault upon the 
cherished doctrine of a plurality of worlds. This sublime 
tenet has been tenderly entertained by mankind for 
twenty-four centuries; and so far as circumstantial evi- 
dence is capable, it has tended to* increase its firmnes9 
and to establish its strength. You are now called upon, 
gentle reader, as it were to walk over the area of ruins, 
and to aid us in gathering up the glittering fragments, 
if any, for the purpose of again cementing them to- 
gether, and to restore the majestic column to its former 
grandeur, and to contribute even greater stability for 
its permanence than it possessed before its premeditated 
demolition. 

The erudite author of that subversive work which has 
lately been circulated among us, and is now traversing 
our midst, apparently believing this doctrine to be but 
a figment of the imagination, and reposing much con- 
fidence in the accuracy of his knowledge and the skil' 
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of his logic, perpetrates a ruthless onslaught upon the 
vital existence of the theme. Basing his argument upon 
his literal view of the significant distich, — 

•* Of God aboYe, or man below, 

What can we reason but from what we know ? *' 

he unhesitatingly proceeds, as with square and compass, 
to conform all the ideas involved to his Procrusteaa 
standard. This is the essential edge of the gigantic 
weapon with which he endeavors to hew to the very 
ground all the nicely constructed fabrics of what he 
deems a morbid analogy concerning the actual population 
of planets seen, of those unseen though known, and of 
others not only absolutely invisible to us, but not even 
proved to exist except in the firmament of imagination. 
With his admirable test-rod of logic, his reasonable re- 
quirements of data, he makes sad havoc among these 
castles of air, these mere structures of speculative fancy : 
for, thinks he, it is all assumption ; imagination alone has 
discovered through her gorgeous kaleidoscope and dem- 
onstrated the existence of planets accompanying the stars, 
has peopled them with rational beings, and has .bestowed 
upon those beings faculties like ours. He urges that 
there is no proof of a creative fiat for all this. As well 
might he have urged, at the same time, a similar lack 
of proof for the existence of Neptune, before its discov- 
ery by the deductions of reason ; for the telescopic eye 
was only its second discoverer, and then strictly under 
the pioneering direction of those deductions. Not far 
dissimilar to this logical tenor and its rigid requirements, 
together with the selection of adverse items for the 
purpose of occasioning a predetermined preponderance, 
is the method adopted by the Baron Holbach, in his 
System of Nature, • ' ' ' -^ rules a supreme moral 
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Controller, not only from this earth, but entirely out 
of the Universe. And regarding the tendency of the 
book under consideration, we should be almost entitled 
to suppose that he was, though unwittingly, engaged in 
contracting within as small compass as possible the moral 
jurisdiction of God, that the Baron might not be obliged 
to sweep the outskirts, but confine his attention and his 
besom of logic to one diminutive enclosure, that he might 
the more easily wrest from its last foothold what he 
considered a worthless chimera. The two methods seem 
to be parallel to each other up to a certain point, where 
our author abruptly diverges and saves a galvanic standing- 
place to consecrate his theory, while the Baron plunges 
straight onward over the precipice with the destructive 
fabric in his hands. 

But, let us sketch a rough compendium of the remark- 
able book. Its tenor seems to be, that astronomy fur- 
nishes no evidence of more worlds than our own, either 
through telescopic observation or mathematical calcu- 
lation ; but, rather inclines to establish the contrary. 
First, by the rarity of matter composing the nebulse; 
secondly, by the uncertainty that those brilliant points or 
stars are in a state so condensed as our sun, or are in any 
wise like our luminary ; then, by certain binary stars 
having less, masses than the sun, and affording scarcely 
room between the components for a sizable system to 
revolve freely ; next, by single stars presenting so many 
strange phenomena, — changing color, varying in lustre, 
being less dense, — and thus difiTering from the solar orb ; 
again, by showing that the space of a few hundred feet 
being visible on the lunar surface, and its general volcanic 
appearance, together negative the idea of vitality there ; 
once more, by examining the position and the relative 
distances of the planets, from their common centre, a»'i 
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therefrom inferring the character of their climate, the 
Compactness of their masses, their physical condition, 
and the consequent absence of intelligent life on all but 
one. 

Nor does geology, according to him, render any better 
encouragement ; for it declares that ages of vegetable 
life were succeeded by ages of animal life before man 
was introduced upon the stage, and that he has dwelt 
on the earth but a comparatively short period. Then, 
if as is clear, he has occupied but an atom of time, why 
inay he not occupy only an atom of space ? If it be 
urged that mere animal planets rather contradict our idea 
of God's wisdom and goodness, the same may be urged 
against this planet during the long series of epochs 
between the creation of the globe and the advent of man. 
We are to contemplate things as we find them, whether 
properly adapted to answer their destiny, and whether 
that destiny comport with our ideas or not. 

The well established facts that the earth was the theatre 
of the great scheme of redemption, the royal abode of 
tiie heavenly Messenger despatched hither to execute 
that scheme, that it is the platform of human salvation, 
make it intrinsically superior to the other members of 
our system, and exalt man, the subject of all this care 
and attention, above the inhabitants of other planets, if 
they contain any. 

Thus are some of the main arguments in brief set in 
array against the validity of the sublime doctrine, so long 
and assiduously cherished by the human family. These 
are but the crude outlines of the work. They are inge- 
niously woven together, and form a very plausible, if not 
a true state of the case. In our humble attempt to 
examine, we shall develope them more in detail, as we 
proceed with the investigation. Frequent quotations 
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and a certain degree of repetition may become essential 
to a fair understanding of the process. 

This work, however, is not entirely confined to one 
subject^ Many facts are stated in the course of its pages ; 
and many hints are thrown out for the consideration of 
the public. On examination it will be found intelligible 
to all classes, and suited to the popular wants. Plain 
statements have been sought for this express purpose. It 
contains a pretty full compendium of astronomy, drawn 
from the latest sources. Its object is not an exclusive 
answer to any treatise, but merely performs a collateral 
reply as it proceeds, on its own independent plan of 
proving the Universe no barren waste, and the moral 
jurisdiction of the Creator not limited solely to a small 
segment of this earth. 
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CHAPTER I. 

SUMMARY ASPECT OF THE HEAVENS. 

APPABBNT COUKSB Or THl HBATBNLT BOOIBS. 

During some clear evening, a cursory survey of the 
heavens will exhibit an apparently confused array of 
glittering points, promiscuously scattered over a serenely 
blue concave. At first sight, they will not only seem 
numerous, even numberless, but stationary and immov* 
able, as well as at an equal distance from the spectator. 
Shortly, however, if attentively observed, they will be 
detected altering their positions; some sliding from the 
zenith down the western wall of the spacious dome and 
gently sinking below the level of sight, while others make 
their appearance, peeping above the eastern horizon, 
ascend the arching side, decline, and continue their 
career westward, till all have completed their regular 
round. This appears to be the universal course of the 
heavenly orbs. The brightest and the dimmest stars, 
the milky nebulae, the sun and the moon obey this uni- 
form rule. At least, so our eyes inform us. A little 
more careful observation will discover towards the north 
and towards the south, some which perform but a short 
circuit, rising but slightly above the boundary edge of 
earth and sky, describing a very moderate curve, and 
disappearing with their numerous brethren in the same 
direction. Still others seem to travel in a circle, ever 
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clusters ; cloudy spots are spacious fields of glory thickly 
sprinkled with sparkling orbs ; or are a continued sheet of 
lambent flame, wildly twisted into spiral masses ; single 
stars are separated into double and multiple components, 
beautified by a variety of color and depth of tint ; some 
are seen revolving in duplicate, and others in triplicate, 
around each other, and still farther carried to such a 
degree of complexity, as almost to baffle the searching 
analysis of mathematical investigation ; nebulse assume 
new shapes, and become more luminous. Instead of the 
eight thousand stars, observed by the naked eye in all 
directions, we now reckon our Galaxy alone to contain at 
least eighteen million, visible through the telescope. In- 
stead of the Milky Way alone, we number some four 
thousand nebulae, unseen except by the telescopic eye, 
and many of them estimated equal to our own in magni- 
tude. There is also a variety in these luminous tracts, 
some even seeming to be diffused suns filling a large 
orbital area. We likewise observe variable stars, increas- 
ing and diminishing their lustre, and differing in periods. 
Indeed, the depths of the heavens surpass the surface in 
every particular of wonder. Even, the modest members 
of our own System, become augmented in importance. 
Sublinaity shines through the telescope. Mercury and 
Venus are found to pass through all the lunar phases to 
our vision, as we do to the outer planets, — the crescent, 
half moon, gibbous phase, and the full, occur to them in 
regular succession. Mars presents his gibbous phase. 
Jupiter discloses his little family of satellites revolving 
around a spheroidal form encircled by remarkable belts. 
Saturn's dull, leaden appearance is changed into a globe 
of burnished silver, tarnished only by its equatorial belts, 
and surrounded by several shining rings, as well as a 
company of revolving moons. Uranus, Neptune, and 
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Arcturus, the brilliant Lyra, the beautiful Northern Gar- 
land, the shining Regulus, and the prominent Scorpion 
with blood-red heart, are the astral gems of summer. 
Thus with the whole concave sphere. The night robes 
of each season are decorated with different ornaments. 
This feature of mutation man perceives. 

Rigid observation finally induces him to attribute the 
seemingly westward -bound career of these bodies to a 
spinning or whirling of our earth, which had theretofore 
been regarded as flat and stationary, upon an imaginary 
axis from west to east. He also ascribes the shifting 
-panorama of the constellations to the actual rolling of this 
very earth around its orbit, precisely as a ball or wheel 
would roll on an inclined plane. Indeed, solar attraction 
opposes as stubborn resistance to its falling through its 
plane of travel, and produces as solid and firm basis to 
sustain its ponderous weight in its rapid revolution, as does 
a massive floor of granite sustain and prevent from sink- 
ing through into space, a small revolving globe no larger 
than a marble. Instead of being a level plain and per- 
manently fixed to one spot, the earth is found to be glob- 
ular, revolving once every twenty-four hours, and speeding 
over one and a half million miles within the same time 
on its annual circuit around the sun. Nor is this all. A 
triple motion is its lot, — a rotary motion upon its axis, 
an orbital motion around its solar centre, and a transla- 
tory motion through space in another direction. 

Such is the aspect of a clear nocturnal sky to the un- 
aided vision. Imposing as it is, and suggestive of serious 
contemplation and reflections as it is, the spectacle may 
be expanded indefinitely. Application of that magic in- 
strument, the telescope, displays a more magnificent 
scene, bewildering in its wide extent and brighter rays. 
Specks of light are now become dense add nume- 
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nearly thirty asteroids, haye been dragged from their 
obscure hiding-places, and recognized as native members 
of our Solar Circle. Comets are followed far beyond our 
former terminus of visibility, as they fly off to their aphe- 
lion extremes, and are caught up on their return long 
before the natural eye discerns a lucid film upon the 
firmament. Our radiant satellite is changed from a sharp 
and slender crescent into an object with notched edges, 
rugged inequalities, and a margin glittering with beads of 
light ; while a silvery plate of circular form, soiled with 
dim spots, now appears a perfect globe indented with vast 
caverns, and variegated by lofty mountains and beetling 
precipices. The dazzling sun himself is found marked 
with spots of various shapes, shades, and sizes, sometimes 
dimming his very effulgence. Even the motions of the 
bodies become distinctly perceptible, diagonal in their 
directions, thus portraying their relative and proper pro- 
gress, and revealing the real motion of our own globe. 
Rest is reduced to a mere chimera of imagination. Matter 
knows no such predicament. The motion of change is 
universally unexceptionable. 

Many purposes of use are obvious among this imposing 
array. Man is awakened to a sense of his own material 
littleness. When he considers that the very globe he 
inhabits is but a shining mote at the distance of Mars, and 
absolutely invisible to the planet Saturn, that the wide 
orbit of the remote Neptune is but a point as seen from 
some of the fixed stars, and that his entire Solar System 
is but a particle of dust in the balance compared with the 
infinity of matter in the Universe, how exceedingly minute 
is the mass of his own body, how imponderable its mate- 
rials. With this blazing spectacle of grandeur before 
him, he becomes overwhelmed with the rising emotions, 
shrinks within his diminutive compass, and from the ^"^- 
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ness of his heart exclaims, ^* When I consider thy heavens, 
the work of thy fingers, the moon and the stars which 
thou hast ordained, what is man that thou art mindful of 
him ? '^ A worm of the dust amid all this splendor, sur- 
rounded hy bulks of so much greater magnitude. ^^ Thou 
madest him to have dominion over the works of thy hands. 
Thou hast subjected all terrestrial things to his control." 

His devotional character leads him to ponder upon 
the scene. He vainly endeavors to gauge the depth, the 
length, and the breadth of those capacities, imparted to 
him by the Almighty. His capacity of in^iration en- 
abling him to glance through Creation, his widely progres- 
sive intellect, and fathomless abyss of affections, magnify 
him into a being superior to the inanimate spheres around 
him, to the insensible moon and twinkling stars of the 
firmament. His race is distributed every where through- 
out the heavens thus ordained. To him is given the 
dominion of all things, each planetary family of humanity 
being master of the inferior orders upon his particular 
earth, else man could not control all the handiwork placed 
within his power : it would be a solecism. 

In one sense, the Psalmist regards himself and his 
fellow-creatures in their material condition, in the brevity 
of their earthly duration. He answers the question, under 
one circumstance, that **' man is like to vanity : his days 
are a shadow that passeth away." " One generation sue- 
ceedeth another; but the earth abideth forever." Both 
'* man and the son of man are worms ; " why then 
"shouldest thou regard" them? The other phase is 
answered in a very different manner: " Thou madest him 
on purpose to have dominion over the works of thy hands; 
thou hast put all things under his feet, — sheep, oxen, 
beasts of the field, fowls of the air, fishes of the sea, and 
all other marine animals." Unless stationed upon the 
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distant orbs, he could not exercise this delegated power 
over their brute creatures. The commission would be a 
nullity. Thus, on the one hand, fearful of being over- 
looked as a material mite amid this immensity of matter ; 
and on the other, when even whole nations of the earth 
are but '^ as a drop of a bucket, or the small dust of the 
balance,'^ and are "counted as nothing and less than 
nothing in Jehovah^s sight,'^ deeming himself but a mere 
trifle compared with the thronging hosts upon other worlds, 
the exclamation was equally appropriate in either case, 
especially too when we learn that the hosts of heaven 
worship Him, implying intelligent hosts, or the worship is 
an expressed mockery, an empty figment of fancy. 

It would have been utterly absurd for the divinely in- 
spired David, while contemplating the stupendous spectacle 
of night as a vast display of material gorgeousness and 
immensity, and with his unquestionable knowledge of 
human capacities, to have feared, or harbored the penum- 
bra of the shadow of a doubt, or even queried, that an 
all-wise and omnibenevolent Being, who had created man 
in his own image, had pronounced him good, and com- 
mitted to him authority over all animated nature, could be 
unmindful of him, or entertain so slight regard for his 
welfare, as to forget His own created heir of immortality 
in the midst of never so much materiality, which at the 
best is but blind, dumb, and senseless, even unconscious 
of its own, or its Maker's existence. No ; his ejaculation 
was evidently not elicited by a comparison of mind with 
matter, yielding supremacy to the latter because of its 
number, quantity, and brilliancy. A wider and deeper 
than a mere superficial glance at the celestial vault, a 
sober belief that these countless multitudes of splendid 
orbs were the abodes of countless intelligences, engen- 
dered the inquiry. It was this elevated and comprehensiv 
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therefrom inferring the character of their climate, the 
Compactness of their masses, their physical condition, 
and the consequent absence of intelligent life on all but 
one. 

Nor does geology, according to him, render any better 
encouragement ; for it declares that ages of vegetable 
life were succeeded by ages of animal life before man 
was introduced upon the stage, and that he has dwelt 
on the earth but a comparatively short period. Then, 
if as is clear, he has occupied but an atom of time, why 
may he not occupy only an atom of space ? If it be 
urged that mere animal planets rather contradict our idea 
of God's wisdom and goodness, the same may be urged 
against this planet during the long series of epochs 
between the creation of the globe and the advent of man. 
We are to contemplate things as we find them, whether 
properly adapted to answer their destiny, and whether 
that destiny comport with our ideas or not. 

The well established facts that the earth was the theatre 
of the great scheme of redemption, the royal abode of 
i\ie heavenly Messenger despatched hither to execute 
that scheme, that it is the platform of human salvation, 
make it intrinsically superior to the other members of 
our system, and exalt man, the subject of all this care 
and attention, above the inhabitants of other planets, if 
they contain any. 

Thus are some of the main arguments in brief set in 
array against the validity of the sublime doctrine, so long 
and assiduously cherished by the human family. These 
are but the crude outlines of the work. They are inge- 
niously woven together, and form a very plausible, if not 
a true state of the case. In our humble attempt to 
examine, we shall develope them more in detail, as we 
proceed with the investigation. Frequent quotations 
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and a certain degree of repetition may become essential 
to a fair understanding of the process. 

This work, however, is not entirely confined to one 
subject. Many facts are stated in the course of its pages ; 
and many hints are thrown out for the consideration of 
the public. On examination it will be found intelligible 
to all classes, and suited to the popular wants. Plain 
statements have been sought for this express purpose. It 
contains a pretty full compendium of astronomy, drawn 
from the latest sources. Its object is not an exclusive 
answer to any treatise, but merely performs a collateral 
reply as it proceeds, on its own independent plan of 
proving the Universe no barren waste, and the moral 
jurisdiction of the Creator not limited solely to a small 
segment of this earth. 



CHAPTER L 

STTMMARY ASPECT OF THE HEAVENS. 

APPABBNT COUBSB OF THI RBATSNLT BOOIIS. 

During some clear evening, a cursory survey of the 
heavens will exhibit an apparently confused array of 
glittering points, promiscuously scattered over a serenely 
blue concave. At first sight, they will not only seem 
numerous, even numberless, but stationary and immov- 
able, as well as at an equal distance from the spectator. 
Shortly, however, if attentively observed, they will be 
detected altering their positions; some sliding from the 
zenith down the western wall of the spacious dome and 
gently sinking below the level of sight, while others make 
their appearance, peeping above the eastern horizon, 
ascend the arching side, decline, and continue their 
career westward, till all have completed their regular 
round. This appears to be the universal course of the 
lieavenly orbs. The brightest and the dimmest stars, 
the milky nebulae, the sun and the moon obey this uni- 
form rule. At least, so our eyes inform us. A little 
more careful observation will discover towards the north 
and towards the south, some which perform but a short 
circuit, rising but slightly above the boundary edge of 
earth and sky, describing a very moderate curve, and 
disappearing with their numerous brethren in the same 
direction. Still others seem to travel in a circle, ever 
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above the Dorthem horizon, and visible at all hours of 
the night. At the south, are some which never rise to 
^ur view. 

A more critical scrutiny will reveal regularity in the 
•distribution of those glittering points; that they are not 
innumerable, but may be districted into sections and 
counted fast as we can see them ; that some change 
their places relatively to the rest, actually recede towards 
the east instead of towards the west ; that the moon and 
the planets are of this latter description, and by their 
ipassing over and temporarily' concealing certain individ- 
ual orbs in their constant route, demonstrate themselves 
to be nearer to us than those they hide. 

Farther investigation discloses the fact that, in the 
whole firmament, there are not over eight thousand stars 
distinctly visible to the unassisted eye. These have been 
grouped into about one hundred constellations, and ranged 
in various classes of different magnitudes, based upon 
their comparative brilliancy. The: mellow, massive girdle 
of light, so profusely spangled, which spans the sky in 
such conspicuously attractive manner, is found to hjd our 
own nebula. Our dazzling sun is but a star belonging 
to this radiant zone. The moon, the earth, the planets, 
and the comets, are secondary members of the same. 
Those multitudes of stars, which we behold more sparsely 
scattered in all directions, form a part of the same family 
too. 

Different seasons of the year display to us different 
groups. Those which adorn our sky on a winter night, — 
the majestic Orion, the clustering Hyades and Pleiades, 
the magnificent Sirius, and the beaming Gremini, — are 
invisible through the glow of summer ; for they are over- 
head by day, and obscured by the solar rays. During the 
warm months, another set have succeeded* The famed 
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Arcturus, the brilliant Lyra, the beautiful Northern Gar- 
land, the shining Regulus, and the prominent Scorpion 
with blood-red heart, are the astral gems of summer. 
Thus with the whole concave sphere. The night robes 
of each season are decorated with different ornaments. 
This feature of mutation man perceives. 

Rigid observation finally induces him to attribute the 
seemingly westward -bound career of these bodies to a 
spinning or whirling of our earth, which had theretofore 
been regarded as flat and stationary, upon an imaginary 
axis from west to east. He also ascribes the shifting 
-panorama of the constellations to the actual rolling of this 
very earth around its orbit, precisely as a ball or wheel 
would roll on an inclined plane. Indeed, solar attraction 
opposes as stubborn resistance to its falling through its 
plane of travel, and produces as solid and firm basis to 
sustain its ponderous weight in its rapid revolution, as does 
a massive floor of granite sustain and prevent from sink- 
ing through into space, a small revolving globe no larger 
than a marble. Instead of being a level plain and per- 
manently fixed to one spot, the earth is found to be glob- 
ular, revolving once every twenty-four hours, and speeding 
over one and a half million miles within the same time 
on its annual circuit around the sun. Nor is this all. A 
triple motion is its lot, — a rotary motion upon its axis, 
an orbital motion around its solar centre, and a transla- 
tory motion through space in another direction. 

Such is the aspect of a clear nocturnal sky to the un- 
aided vision. Imposing as it is, and suggestive of serious 
contemplation and reflections as it is, the spectacle may 
be expanded indefinitely. Application of that magic in- 
strument, the telescope, displays a more magnificent 
scene, bewildering in its wide extent and brighter rays. 
Specks of light are now become dense and nume^ 
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clusters ; cloudy spots are spacious fields of glory thickly 
sprinkled with sparkling orbs ; or are a continued sheet of 
lambent flame, wildly twisted into spiral masses ; single 
stars are separated into double and multiple components, 
beautified by a variety of color and depth of tint ; some 
are seen revolving in duplicate, and others in triplicate, 
around each other, and still farther carried to such a 
degree of complexity, as almost to bafHe the searching 
analysis of mathematical investigation ; nebulae assume 
new shapes, and become more luminous. Instead of the 
eight thousand stars, observed by the naked eye in all 
directions, we now reckon our Galaxy alone to contain at 
least eighteen million, visible through the telescope. In- 
stead of the Milky Way alone, we number some four 
thousand nebulse, unseen except by the telescopic eye, 
and many of them estimated equal to our own in magni- 
tude. There is also a variety in these luminous tracts, 
some even seeming to be diffused suns filling a large 
orbital area. We likewise observe variable stars, increas- 
ing and diminishing their lustre, and difiering in periods. 
Indeed, the depths of the heavens surpass the surface in 
every particular of wonder. Even, the modest members 
of our own System, become augmented in importance. 
Sublimity shines through the telescope. Mercury and 
Venus are found to pass through all the lunar phases to 
bur vision, as we do to the outer planets, — the crescent, 
half moon, gibbous phase, and the full, occur to them in 
regular succession. Mars presents his gibbous phase. 
Jupiter discloses his little family of satellites revolving 
around a spheroidal form encircled by remarkable belts. 
Saturn's dull, leaden appearance is changed into a globe 
of burnished silver, tarnished only by its equatorial belts, 
and surrounded by several shining rings, as well as a 
company of revolving moons. Uranus, Neptune, and 
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nearly thirty asteroids, have been dragged from their 
obscure hiding-places, and recognized as native members 
of our Solar Circle. Comets are followed far beyond our 
former terminus of visibility, as they fly off to their aphe- 
lion extremes, and are caught up on their return long 
before the natural eye discerns a lucid film upon the 
firmament. Our radiant satellite is changed from a sharp 
and slender crescent into an object with notched edges, 
rugged inequalities, and a margin glittering with beads of 
light ; while a silvery plate of circular form, soiled with 
dim spots, now appears a perfect globe indented with vast 
caverns, and variegated by lofty mountains and beetling 
precipices. The dazzling sun himself is found marked 
with spots of various shapes, shades, and sizes, sometimes 
dimming his very eflulgence. Even the motions of the 
bodies become distinctly perceptible, diagonal in their 
directions, thus portraying their relative and proper pro- 
gress, and revealing the real motion of our own globe. 
Rest is reduced to a mere chimera of imagination. Matter 
knows no such predicament. The motion of change is 
universally unexceptionable. 

Many purposes of use are obvious among this imposing 
array. Man is awakened to a sense of his own material 
littleness. When he considers that the very globe he 
inhabits is but a shining mote at the distance of Mars, and 
absolutely invisible to the planet Saturn, that the wide 
orbit of the remote Neptune is but a point as seen from 
some of the fixed stars, and that his entire Solar System 
is but a particle of dust in the balance compared with the 
infinity of matter in the Universe, how exceedingly minute 
is the mass of his own body, how imponderable its mate- 
rials. With this blazing spectacle of grandeur before 
him, he becomes overwhelmed with the rising emotions, 
shrinks within his diminutive compass, and from the ful*- 
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nes8 of his heart exclaims, " When I consider thy heavens, 
the work of thy fingers, the moon and the stars which 
thou hast ordained, what is man that thou art mindful of 
him ? ^' A worm of the dust amid all this splendor, sur- 
rounded hy bulks of so much greater magnitude. ^' Thou 
madest him to have dominion over the works of thy hands. 
Thou hast subjected all terrestrial things to his control." 

His devotional character leads him to ponder upon 
the scene. He vainly endeavors to gauge the depth, the 
length, and the breadth of those capacities, imparted to 
him by the Almighty. His capacity of in^iration en» 
abling him to glance through Creation, his widely progres* 
sive intellect, and fathomless abyss of affections, magnify 
him into a being superior to the inanimate spheres around 
him, to the insensible moon and twinkling stars of the 
firmament. His race is distributed every where through- 
out the heavens thus ordained. To him is given the 
dominion of all things, each planetary family of humanity 
being master of the inferior orders upon his particular 
earth, else man could not control all the handiwork placed 
within his power : it would be a solecism. 

In one sense, the Psalmist regards himself and his 
fellow-creatures in their material condition, in the brevity 
of their earthly duration. He answers the question, under 
one circumstance, that '^ man is like to vanity : his days 
are a shadow that passeth away." " One generation sue- 
ceedeth another; but the earth abideth forever.*' Both 
** man and the son of man are worms ; " why then 
"shouldest thou regard" them? The other phase is 
answered in a very different manner: ''Thou madest him 
on purpose to have dominion over the works of thy hands; 
thou hast put all things under his feet, — sheep, oxen, 
beasts of the field, fowls of the air, fishes of the sea, and 
all other marine animals." Unless stationed upon the 
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distant orbs, he could not exercise this delegated power 
over their brute creatures. The commission would be a 
nullity. Thus, on the one hand, fearful of being over- 
looked as a material mite amid this immensity of matter ; 
and on the other, when even whole nations of the earth 
are but '^ as a drop of a bucket, or the small dust of the 
balance,^' and are ''counted as nothing and less than 
nothing in Jehovah^s sight,'^ deeming himself but a mere 
trifle compared with the thronging hosts upon other worlds, 
the exclamation was. equally appropriate in either case, 
especially too when we learn that the hosts of heaven 
worship Him, implying intelligent hosts, or the worship is 
an expressed mockery, an empty figment of fancy. 

It would have been utterly absurd for the divinely in- 
spired David, while contemplating the stupendous spectacle 
of night as a vast display of material gorgeousness and 
immensity, and with his unquestionable knowledge of 
human capacities, to have feared, or harbored the penum- 
bra of the shadow of a doubt, or even queried, that an 
all-wise and omnibenevolent Being, who had created man 
in his own image, had pronounced him good, and com- 
mitted to him authority over all animated nature, could be 
unmindful of him, or entertain so slight regard for his 
welfare, as to forget His own created heir of immortality 
in the midst of never so much materiality, which at the 
best is but blind, dumb, and senseless, even unconscious 
of its own, or its Maker's existence. No ; his ejaculation 
was evidently not elicited by a comparison of mind with 
matter, yielding supremacy to the latter because of its 
number, quantity, and brilliancy. A wider and deeper 
than a mere superficial glance at the celestial vault, a 
sober belief that these countless multitudes of splendid 
orbs were the abodes of countless intelligences, engen- 
dered the inquiry. It was this elevated and compre** — ---- 
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view, worthy the nature of an inspired Psalmist, which, 
hy enlarging his idea of man, also contributed to exhibit 
his expansive ideas of Jehovah's attributes, employed in 
the creation of man. *'Thou hast made him a little 
lower than the angels, and crowned him with glory and 
hbnor.^' Thou hast made him capable of contemplating 
thy grandeur, hast received him into communion with 
thee, and made him a proper object of thy visits. Why 
then should he be so insignificant in these respects as to 
incur the danger of Grod's disregard, or be unworthy His 
care and protection ? Why should gross matter be so 
absorbingly esteemed by an infinitely wise Spirit in pr^f• 
erence to a homogeneous creature ? No ; matter was 
not the chosen standard of comparison. 

Nor could there be any intelligible point to the ques* 
tions, if the residents of earth are the only intelligent 
creatures in the universe. In such case, a simple reflec- 
tion will perceive that no ejaculations of wonder, or 
expressions of astonishment were necessary in recognizing 
Deity's special attention over mankind, being *' mindful 
of him," and frequently visiting him. David would have 
looked upon such regard as a matter of course. In fine, it 
manifested a magnified idea of God, resulting from an ex- 
tensive survey and serious reflection upon the visible uni- 
verse. It was not a mere ocular view of the creation, but 
a mental consideration, ^hich occasioned these pertinent 
questions. It was a thoughtful act of the mind, not a 
bare mechanical gaze of the eye. 

Besides, we observe that all the planets are round, and 
so far as we know, rotate upon their axes, reflect light, 
revolve in orbits around a common centre, and exhibit 
many other particulars of resemblance to our earth. We 
know that the heavenly b6dies subserve many very useful 
-purposes in the affairs of life ; but, that they were all 
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made for terrestrial man, seems a preposterous supposi- 
tion. Some are invisible to his eye. Not an individual 
is accessible to any one of his senses, satisfactorily to his 
mind. They baffle a criticising examination, even by 
the penetrating optics of science. Then, the remoter 
"island universes," the clusters and resolvable nebulse, 
floating far away from the boundaiy of our own stellar 
region, can be scarcely made distinct objects of vision at 
all, natural or artificial. And these are spacious and dense 
as the Milky Zone we inhabit. They are numbered by 
thousands. How far from probable do these few consid- 
erations make it appear that such unseen and unknown 
tracts were designed for us alone, when their distances, 
numbers, motions, and structure^ are in many cases mere 
matters of conjecture ! when the most powerful telescope 
cannot define the shapes of thousands, a thousand times 
nearer to us than they are ! 
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CHAPTER 11. 

THE EAETH, ASTEONOMICALLY AND GEOLOGICALLY CON- 
SIDEEED. 

The unremitting exertions of man, bestowed upon this 
globe, have discovered many features, which comprise 
quite a definite descri^tfen of its character. The rotuiw 
dity of its form is demonstrable in several ways, and is 
established as a fact. Its mean diameter is 7912 miles, 
and it is compressed at the poles 26J miles, or very near 
l-300th of its diameter, thus making it an oblate spheroid. 
Our mean distance from the sun is 95,298,260 miles. 
An atmosphere of considerable height surrounds its sur- 
face. Our rate of velocity around the sun is over 68,000 
miles an hour, or about 1140 miles a minute; and our 
equatorial neighbors are carried around more than a 
thousand miles during the same length of time. Thus 
do we experience the change from day to night ; and the 
obliquity of its axis to the ecliptic, combined with its 
orbital revolution, occasions the seasons of the year. Our 
atmosphere, at whose base we live and are able to breathe, 
refracts, reflects, and diffuses the solar light in every 
direction. It also concentrates the calorific rays, and pro- 
duces the different intensities of heat pervading the terres- 
trial surface. Different localities are not only different in 
temperature, but the length of days and nights varies as 
they approach or recede from the poles. Their duration 
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varies from a few minutes to six months. Our climates 
range from extreme severity of col4 to parching heat. 
More than three quarters of the globe is covered with 
water, which diffuses vapor throughout the air. Nor is 
the surfttce entirely level. Mountains are elevated to 
considerable height. Some shoot upward over five miles. 
Upon their summits, the atmospheric rarity is much greater 
than at their base ; and they are capped by perpetual 
snow and ice, thus indicating a deficiency of heat. The 
larger portion of dry land is in the northern hemisphere, 
while the southern is principally composed of oceans and 
mighty rivers. Our superficial area measures 197,000,000 
square miles ; and the human population numbers a thou- 
sand millions. 

If we regard the sun as a standard, the mass of the 
earth is equal to l-355,000th of it, and its average den- 
sity is estimated at about 4 J times that of water. It con* 
tains over a quarter of an English billion* of cubic miles. 
The atmosphere's mean height is forty-five miles; and 
does not extend over fifty miles upward. At forty-four 
miles, it ceases to reflect light. Its weight is to water of 
equal temperature and volume as 1 is to 829. At Mel- 
ville Island, in north latitude 74** 47', about fifteen degrees 
from the north Pole, the greatest cold is 35J** below zero. 
The warmest is 39** above. Its usual mean temperature 
is 2** below. 

But the globe presents another and altogether different 
aspect to the inquisitive student. Besides an exterior, it 
also possesses an interior, whose (Examination belongs to 
the department of geology. This science clearly shows 
that the time once was, when the earth was not inhabited 

* An English billion is a million millions. A French billion is a 
thousand millions. 
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by man, beast, nor vegetable, and that these have appear- 
ed in the succession of ages. 

In its first stages of formation, the liquid materials of 
this planet must have been in a state of wild and furious 
ebullition. Lofty, mountainous must have been the bub- 
bles forced upward above the general surface into a far 
different atmosphere from that now enjoyed by us, differ- 
ent even from that dense and dank coat surrounding the 
globe during the carboniferous era. As the surface 
cooled by means of constant motion and contact with the 
circumambient, intensely frigid space, these primary ele- 
vations subsided into a less height ; and the inner force, 
being resisted by a greater pressure as the superincumbent 
mass stiffened and became more sluggish, was unable to 
bulge out the surface to such a degree of rotundity as 
before. A continually increasing resistance was thus 
maintained against the inward expansive energy. 

Ranges upon ranges of volcanoes succeeded each other, 
girdling the earth, all of various altitudes, all pouring 
forth more or less voluminous deluges of melted matter 
tipon the surface, and thickening the crust by numberless 
strata from within. Volcanic agencies must have been 
almost infinitely superior to their present amount. Each 
stratum must have obliterated its predecessor; so that 
some not only became extinct, but the intervening chasms 
and valleys were filled by the erupted torrents. Hence, 
certain mountains, now apparently non-volcanic, were 
perhaps once busily active. Time and circumstances 
have sealed their mouths, and rounded their summits by 
the healing process of nature, while their neighbors yet 
present yawning but silent cavities. The craters of others 
lie far beneath the load of earth and rocks heaped upon 
them through the lapse of ages, and are no longer seen. 
Another class erupts at long intervals, — hundreds of 
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years; some average a lesser period; some, a few months; 
others again, belch forth every few minutes ; and a small 
number are even now in constant action. 

As the crust increased in thickness and rigidity, some 
parts of the surface, even ocean beds, were protruded by 
the inward force. In many of these instances, the force 
was not adequate to drive a passage through the mass for 
the lava to find vent. Hence, the craterless mountains 
exhibiting bones of marine inhabitants, sea-shells, and 
water-worn rocks upon their summits, and the endless 
variety in height of terrestrial eminences. 

Now, if all these mighty engines, innumerably scattered 
over the globe, and in ranges of different heights and 
forces, succeeding each other through a series of count- 
less ages, have been in active operation almost from the 
dawn of creation nearly up to the present time, pumping 
out the internal contents of the earth in prodigious vol- 
times, to be cooled, hardened, and solidified into an exterior 
integument, so much less matter must of course be leflt 
inside, and by so much more must the crust have increased 
in thickness. Hence, rarer contents, or one or more 
cavities, must consequently have supervened this enor- 
mous draught; and the earth's circumference must be 
greater than it was at some previous periods during its 
cooling process. All this does not diminish the mass. The 
materials are not annihilated. 

As we approach the centre, then, gravity acting less 
and less sensibly, even if it be solid matter there as a 
nucleus, this matter cannot weigh so heavily as it would 
on the surface. If the interior be of imponderable na- 
ture, gaseous, the resemblance to a cavity must extend 
still farther from the centre, and the bulk of the terres- 
trial mass attracting the moon will be in the vicinity of the 
terrestrial surface. The lunar attraction, abo, cause? 
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a constant pressure against the inner circumference of 
the earth, and aids in the condensation of the crust. 

Now, let us cite some practical examples of more 
modem occurrence. In the eruption of 1669, Mount 
Etna poured forth a stream of lava fifteen miles long, 
three and a half miles wide, and forty feet deep. The 
peak of Teneriffe was active in 1798, the first time for 
ninety-two years. Vesuvius, in 1794, erupted a three- 
branched stream of lava. One branch was two and a 
half miles long and 1127 feet broad, running an eighth 
of a mile into the water. On the eastern side, a second 
branch was 1627 feet long, sixty-five feet wide, and a hun- 
dred and twenty feet deep. The third current was half as 
large as the first, and took a difierent direction. An eruption 
of a volcano in Iceland, in 1783, forced lava into a river 
over six hundred feet deep and nearly two hundred feet 
wide, and dried up all its water. It also filled a deep 
lake. On this island, sometimes plains are covered with 
burning lakes from twelve to fifteen miles in width and 
a hundred feet deep. Narrow rocky gorges are also 
filled to a prodigious depth. The immense abyss at 
O why bee, extending in crescent shape over two miles in 
length and one mile across, at a depth of eight hundred 
feet, is sometimes a vast flood of liquid fire, turbulent with 
heaving billows of molten, flaming matter. All are 
aware of the depth to which Herculaneum and Pompeii 
were found below the surface, seventeen centuries after 
Vesuvius had buried them, as well as many other instan- 
ces recorded in history. But the greater part are unre- 
gistered. Indeed, about two hundred volcanoes exist on 
the earth, most of them in America and its islands. 
Eruptions occur, on an average, at the rate of twenty 
annually. Those of the Andes happen about once a 
century. Cotopaxi had six remarkable eruptions in seven- 
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ty years. Its roaring has been heard at a distance of 
fifly-two leagues in a straight line. A block of matter 
one hundred and six cubic yards in volume, has been 
projected by it nine miles distant. Volcanoes sometimes 
send their lava nearly two miles high. Besides this 
species of material, they frequently emit vast quantities 
of pumice stone, covering the adjacent country to a wide 
extent and to considerable depth. Stromboli is known 
to have been incessantly belching forth, at intervals of 
every seven or eight minutes, large masses of scoriae and 
burning rocks, over twenty centuries. Its lava rolls even 
to the sea. They are scattered over continents and 
islands, and even exist in the profundity of the ocean. 
How much must this immense chain of massive engines, 
together with their more numerous, powerful, and unin- 
termitting predecessors, during an incalculable series of 
vast epochs, have excavated the earth, and augmented 
its circumference by piling the internal contents upon the 
outside ! 

During the early stages of the cooling process, the 
shell doubtless oftentimes fell through upon the melted 
mass ; but its thickness finally became sufRcient to enable 
it to sustain the series of vast quantities which were 
poured out upon the exterior. What the actual thickness 
is, we cannot well determine. The zone of stratified 
rocks extends downward about ten miles in Europe, and 
twenty miles on our continent. Its average depth may 
prove greater than that. Below these, are the unstratified 
materials. How far below is unknown, perhaps some 
hundred miles. Geologists estimate the depth from forty 
to one hundred miles. But we know that such volumes 
of matter as those ejected by Etna, in 1660, covering 
eighty-four square miles ; in 1669, surpassing the whole 
bulk of the mountain itself over twenty times ; or thosA 
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emitted by Vesuvius in 1737 and 1794, measuring over 
thirty-four million cubic yards; or those constantly dis- 
gorged by Stromboli and the volcanic Owhyhee, together 
with many others, active and extinct, — all these pon- 
derous loads are yet upon the earth, and have been 
firmly sustained by a comparatively solid foundation. 

By sundry methods, it has been quite satisfactorily 
ascertained that below the probable extent of the solar 
warmth, the temperature increases at the rate of V Fah- 
renheit every fifteen yards. Thus, it has been estimated 
that the most infusible substances might be melted at a 
hundred miles beneath, so intense must be the heat there. 
Yet our proportion would only afford us a temperature 
of 11,700° Fahrenheit, which, under so much pressure as 
must accompany that depth, would not fuse metals so 
easily as in our open air. Some authorities demand 
18,000 degrees to liquefy cast iron, even in our furnaces. 
More correct ones, however, are satisfied with 2786** 
Fahrenheit for cast iron, and 3280° for wrought iron. 

And iron with other metals, when mined, are found to 
have been once at least in a state of fusion. At any 
rate, we are certain that if it be only one hundred miles 
Uirough, and is chiefly constituted, as we believe, by 
volcanic agency, about 2~25ths of the quantity once 
inside must have been consumed to produce it. We 
mean a volume of solid matter, which would measure in 
cubic miles 2-25ths of the cubic contents between the 
inner walls. Then it must not be forgotten that refrig- 
eration has contracted, condensed, consolidated the vol- 
ume, that it has been situated, as it were, in the pressure 
of a powerful vise, composed of the expansive energy of 
the internal heat and the weight of the external atm(»- 
phere added to the upper and middle strata of rocks, and 
that untold cycles of duration have been occupied in the 
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transmutations. Thus, much more than 2-25ths of the 
internal contents have been required to form this solid 
foundation. The residue, after the partial exhaustion, 
must have less specific gravity and more room for ex- 
pansion, even if it swell into a greater volume ; and the 
main weight of the earth may reside in its crust. On 
account of the diminution of expansive energy, less erup« 
tions, in violence, quantity, and number, must necessarily 
occur, as is- observed to be the case. Extinct, healed, 
and long-slumbering volcanoes, are eloquent monuments 
of this result. The jient-up fluids are under as strong 
attraction of the sun and moon as ever, and approach as 
near the centre of our System as ever. Why the evident 
increase in this particular, when the tides are aflected as 
usual by the same influences, unless from intrinsic ex- 
haustion of energy and bulk, and a more spacious cavity 
tiian formerly? 

Having a partially hollow globe in its inmost recesses, 
let us glance at its upper regions. Extensive caves are 
met with in all quarters, and furnish abundam evidence of 
enormous pores. They are found in Great Britain, 
France, Germany, Italy, and America. In the Austrian 
kingdom are a thousand of them. Ireland has a cave 
extending from a quarter to half a mile in some direc- 
tions, with a roof in some parts from twenty to thirty feet 
high. In New Andalusia is one with an arched entrance 
eighty feet broad and seventy-two feet high. Trees 
eighteen feet high grow on the banks of a river running; 
through it. Preserving its width over one fourth of a 
mile, it then narrows in height to forty feet. Thus far 
has it been explored. Madison's and Weyer's caves in 
Virginia are other specimens. The latter is a series of 
halls, spacious, and extending half a mile. New Yoik, 
Indiana, and Georgia aflford grand samples. They also 
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•exist in Texas. The mammoth cave of Kentucky has 
^nearly three hundred branches, already explored, ranging 
from a quarter of a mile to nine miles in length. In 
some sections, it is four miles deep, and several rivers 
traverse its bottom, one measuring over five fathoms. In 
the Grecian Archipelago is the famous grotto of Antipa- 
ros. Sunk eighteen hundred feet below the surface, is a 
capacious hall, three hundred and sixty feet long, three 
hundred and forty feet wide, and nearly two hundred feet 
high. FingaPs cave is one of the multitude remaining. 
They are wide-spread and of various capacities. Whether 
these are the hollows of tremendous bubbles heaved up 
when the cauldron of a flaming earth was seething its 
elements into proper combinations and shape, or the subse- 
quent settling of the upper strata as the volcanic force 
created a vacuum below, and poured the excavated con- 
tents elsewhere in lava form upon the surface, or occa- 
sioned by some other method, we have no precise means 
of determining. But sure it is, they are there ; and speak 
volumes in corroboration of the volcanic testimony that 
the earth must be more or less porous, and that its present 
eruptive agencies are absolutely in miniature as to length 
of duration, extent, and volume, compared with the meas- 
ureless epochs consumed in elaborating and preparing it 
for the advent and support of animal life. Operations 
tthen proceeded on a scale of inconceivable grandeur. 
All these indentations, however, are, comparatively to the 
magnitude of their theatre, little deeper than the pores 
upon the rind of an orange. 

After the earth and its atmosphere had undergone its 
preparatory mutations, when granite, marble, metals, salt, 
and coal had been produced and stored away in their 
subterranean beds, when the soil was capable of growing 
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trees and plants, animals made their appearance in reg- 
ular order. During the several periods preceding our 
own, vegetation and animals flourished in strict accord-* 
ance with surrounding circumstances. Many plants of 
those times have either entirely disappeared or have been 
modified in size. Lofty tree ferns rising sixty or seventy 
feet, or even higher, have but dwarfish representatives at 
the present day. Remains of mutilated trunks are found 
measuring some seventy feet long, with a diameter of 
four feet ; others six feet through answer to the low reeds, 
ferns, and club mosses now recognised by botanists. 
Some resembling in texture the diminutive products of 
modem marshes, are dug from their beds, and present a 
diameter of twelve inches and more, and a length of 
thirty feet. So with animals. In the tertiary era, an 
Irish elk stood over ten feet high. Huge lizards twelve 
feet in height and thirty feet long, with the horn of a 
rhinoceros projecting from the snout, wallowed through the 
rank meadows, cropping its luxuriant herbage for subsist- 
ence. The colossal megatherium also lived and breathed 
in those distant ages. His thigh bones were eleven inches 
in diameter ; and his claw-pointed toes extended two feet 
in length. Cuvier examined the bones of an animal which 
must have been forty feet long, and possessing a bulk of 
body equal to that of an elephant seven feet high. 
Frogs big as swine croaked heavily in the bogs. Birds 
with claws spanning eight or ten inches ; some standing 
nearly four yards tall, having toes even eighteen inches 
in length and certainly weighing six hundred pounds, 
stepped five or six feet at a stride. Other enormous 
creatures, with necks equalling half a boa constrictor's 
length, and yet another leviathan species, with eye-balls 
quite a foot in diameter, inhabited the earth then. In 
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Boston, Stands the frame of a mastodon nearly twelve feet 
high, with tusks projecting fourteen feet. Since, then, 
the stature of Goliath was about eleven feet, *' and there 
were giants in those days," every thing was on a gi- 
gantic scale. They encountered no difficulty in sustaining 
their bodies with food, nor in poising their huge bulks 
as they strode along. Gravity did not weigh their necks 
to the ground ; nor did famine destroy all their offspring. 
A nice adaptation, mutual in its operation, made them 
comfortable and content with their fare and station. 
*' Surely, God was there " to look out for them. He 
bountifully provided for all their wants ; and guided them, 
by gentle leading-strings, in their appropriate spheres. 

At this late period, may be found animals of reduced 
dimensions indeed, shaking the ground with their tread, 
much more bulky than man, and nearly as intelligent as 
some portions of the human family. Elephants now 
grow to a height of ten or eleven feet, and carry about 
a body weighing over eleven thousand pounds, or five 
tons. They are furnished with a proboscis extending six 
or seven feet, and tusks exceeding four feet. We find 
the giraffe shooting up its slender neck from fourteen to 
eighteen feet high. Other sizable creatures dwell on our 
globe. There are the hippopotamus, the rhinoceros, the 
white bear, the crocodile, the anaconda. A gradual de- 
scent proceeds through the long line of various species 
till we come to the little gnawing mouse. Or, if we wish 
to shrink dimensions still more, the insect creation will 
afford us abundant assistance. We can scan the faintly 
perceptible mite. Even another step may carry us to the 
microscopic kingdom, and reveal to the aided vision Uie 
otherwise invisible monad, only a two-thousandth of a& 
inc];^ long. And yet small as this is, it presents a beau- 
tiful eye of crimson hue, itself a microscope, much more 
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powerful, penetrating, and perfect than the nicest instru- 
ment ever finished by human ingenuity. How much 
minuter specks of animated existence may be seen by 
such eyes as these, we can entertain no definite concep- 
tion. 
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CHAPTER III. 

MAN AND HIS CHABACTERISTIC CONCOMITANTS. 

Let us now regard Man, that flower of the Creation, 
whom all previous geological changes and innumerable pro- 
cessions of plants and inferior animals fore-announced by an 
accumulative prophecy of action, to the full interpretation of 
which prediction he became the key. Let us contemplate 
his opportune advent as a stupendous and self-demonstra- 
ting miracle, — a miracle verifying the prophecy, which 
in its turn magnified the importance of the miraculous 
achievment. Not being present and an eye witness at 
his triumphal entry upon the terrestrial arena, not behold- 
ing the congregation of ingredients which were refined 
and elaborated into his corporal texture, all we can do is, 
to resort to Revelation for the information. Here we learn 
that he was formed of the dust of the earth, or its ele- 
ments, and we are authentically taught that his creation 
was by the direct act or will of God. 

Chemistry corroborates this wonderful statement, so 
incongruous with the superficial comparison of man's 
external appearance with that of the soil. If we observe 
that certain minute vessels, called arteries, unconsciously 
convey the identically appropriate particles of matter to 
the precise spots of the animal system, needing their 
immediate services, for the express purpose of contri- 
buting to its growth, or of repairing its constant waste, 
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by a supply of these fresh particles ; that involuntary 
appetites goad the man or animal to procure these very 
atoms of nutrition, ostensibly to him for the mere gratifi- 
cation of those appetites, when it is really to supply new 
materials for bodily replenishment; and to obtain this 
gratification is the very inducement propelling him to 
collect the materials, we conclude that it is not the animal 
nor the man that does it. iThey are not conscious of its 
use, nor do the little carriers understand the object of 
their labor, or the destination of their burdens. It is all 
then under the control of a different being from man, one 
fraught with manifest intelligence, wisdom, design, and 
power, or the complicate machinery could not proceed. 
And, as all these particles are evidently from the soil or 
its elements, man and the animals are, at the present 
time, gradually and continually created, during every 
hour and minute of their lives, on the same principle 
whereby they were originally created. So blind are we 
to the operation proceeding directly before our eyes, that 
we not only fail to recognise its reality, but presume even 
to deny its doubly authenticated statement. The process 
indicates that the same plan is followed now as at the 
beginning of things ; and that the same creative principle 
continues its exertions with similar results. It declares 
that the self-same wisdom presides in sustaining us, which 
presided at the very first formation of man, and in an 
identical manner. 

Considering the probable interval since man's creation, 
his aggregate age of existence upon the earth is but a 
brief space relatively to the immense periods expe- 
rienced by his animal predecessors. Searching analysis 
separates the constituent elements of the physical system. 
Potash, soda, lime, magnesia, alum, silex, manganese, 
copper, and iron; oxygen, hydrogen, carbon, nitrogen, 
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phosphor, sulphur, and prussic acid ; albumen, fibrin, 
gelatin, mucus, and osmazome, are the substances. In 
this connection, we cannot refrain from citing a well- 
worded paragraph, expressing the great fact of our 
aqueous constitution. " Of organic bodies, whether vege- 
table or animal, water is a large constituent during life, 
and a powerful solvent after death. Potatoes, for exam- 
ple, contain seventy-five per cent, by weight, and turnips 
no less than ninety per cent, of water, which, by the 
way, explains the small inclination of turnip-fed cattle 
and sheep for drink.* A beefsteak strongly pressed be- 
tween folds of blotting-paper, yields nearly four-fifths of 
its weight of water. Of the human frame, bones in- 
cluded, only about one fourth is solid matter, chiefly car- 
bon and nitrogen ; the rest is water. If a man weighing 
one hundred and forty pounds were squeezed flat under a 
hydraulic press, one hundred and dye pounds of water 
would run out, and only thirty-five pounds of dry residue 
would remain. Chemically speaking, a man is therefore 
thirty-five pounds of carbon and nitrogen diffused through 
about five pailsful of water. In recording the fact, Ber- 
zelius justly remarks, that the living organism is to be 
regarded merely as a mass diffused in water. And Dal- 
ton, by a number of experiments tried on his own person, 
found that, of the food with which we daily repair this 
water-built fabric, five-sixths are also of water. 

" The sap of plants is a solution of material matters, 
saline and organic, in water, which distributes them so 
rapidly that its upward course through the minute vessels 
looks like the rushing of a swift stream. A pailful of 
water, suitably impregnated with salt, is speedily sucked 

* Robms and other birds which feed on berries and other jaioy 
substances, rarely require drink. 
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up by the root of a growing tree immersed in it. The 
salts are assimilated, as is also a part of the water, the 
remainder being evaporated from the leaves. Food or 
poison may thus be artificially administered to plants. 
Timber is thus hardened in France, and even stained, 
while living, of divers brilliant hues. As for evaporation 
from foliage, it is so abundant that a sun-flower perspires 
a pailful and a quarter per diem, and a cabbage nearly as 
much. It appears that a wheat plant, during the one 
hundred and seventy-two days of its growth, exhales 
about one hundred thousand grains of water; so that 
taking the ultimate weight of the mature plant at one 
hundred grains, and its mean weight at fif\y grains, which 
is a full estimate, its mean daily perspiration actually 
exceeds ten times its own mean weight. At this rate, an 
acre of growing wheat, weighing at least two tons at 
maturity, should exhale, on an average, fully ten tons of 
water per diem. 

" Of a plaster of Paris statue weighing five pounds, more 
than one pound is solidified water. Even the iridescent 
opal is but a mass of flint and water combined in the pro- 
portion of nine grains of the earthly ingredient to one of 
the fluid. Of one acre of clay land, a foot deep, weigh- 
ing about twelve hundred tons, at least four hundred tons 
are water. Even of the great mountain chains with 
which the globe is ribbed, many millions of tons are 
water solidified in earth. 

'^ Water indeed exists to an extent, and under conditions 
which escape the notice of cursory observers. When the 
dyer buys of the drysalter one hundred pounds each of 
alum, carbonate of soda, and soap, he obtains in exchange 
for his money, no less than forty-five pounds of water in 
the first article, sixty-four pounds in the second, and a 
3 
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variable quantity, sometimes amounting to seventy-three 
pounds, in the third. 

" Even the transparent air we breathe contains, in ordi- 
nary weather, about five grains of water diffused through 
each cubic foot of its bulk; and this rarefied water no 
more wets the air than the solidified water wets the solid 
material on which it is absorbed." 

Sizes of human beings vary, not only from one period 
of life to another, as from the gelatinous babe to the 
brittle-boned man, and from excessive corpulency to 
shadowy leanness; but among different individuals the 
weight ranges from thirty pounds to four hundred. After 
maturity has established the permanent dimensions of his 
frame, and at a time when his muscles and sinews are 
more than usually flaccid from indolent repose, when his 
strength is less capable of maintaining even his meagre 
weight than before, the body thickens and becomes quite 
ponderous. A slender skeleton is heavily laden with 
flesh. Almost a double burden is now his lot, and he 
carries it about with no detriment. Indeed, it is regarded 
as the blossom of health. The stature of mankind is 
also various. From the dwarf of three feet to the giant 
of seven or eight, many specimens are extant. They 
experience no natural inconveniences from these circum- 
stances, either in locomotion, sitting, lying down, or 
eating. 

When we regard man as a cosmopolite, as the only 
creature that inhabits all parts of the globe, it may be 
well to consider certain relative modifications connected 
with his universality of emigration and abode. And at 
the outset, let us not lose sight of the fact that he is every- 
where attached to his own domestic hearth. The rugged 
regions of the Alps are famous for the tenacious hold 
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they have upon the social and national affections of their 
native Swiss. How fierce were the ill-fated Poles in their 
persevering endeavors to sustain their institutions and 
independence. The whole-souled sons and daughters of 
the Emerald Isle, actually starved out, driven away, 
banished from their sea-girt paradise, seek America . for 
an asylum and for a field of labor. They are ever sigh- 
ing, when a thought of their country floats across the 
mind. Go, ask the swarthy child of the forest if he pre- 
fers the splendor and restraints of civilization to the free 
range and buoyant air of his woody haunts ; if he would 
exchange his residence in the smoky wigwam for a resi- 
dence in the tapestried palace ; if he will relinquish the 
exhilarating chase to struggle for houses and merchandise. 
Do we of\en find the Chinaman, the Hindoo, the Lap- 
lander, the Arab, the Bushman, the Patagonian, the South 
Sea Islander, or the Australian, among us ? If we ever 
do, are they not surrounded by curious bystanders, who 
view them as a prodigy ? In such cases, are they not 
brought here as are their native animals, — their sacred 
cows, their reindeer, camels, apes, elephants, giraffes, 
kangaroos, — to be exhibited for a fee? Do they start 
off, voluntarily, and select this route ? If they did, they 
would be more numerous, more frequent visiters, and 
would no longer be a curiosity. Is not the very promi- 
nent fact, that such of the African race as reside among us, 
are in a state of involuntary servitude, together with other 
circumstances known to history, were wrested from their 
humble huts against their wishes, and much to their sor- 
row, very significant ? Indeed, " there is no place like 
home." If the tawny descendants of our Aborigines 
arrive in a small squad, and pitch their tents upon the 
river bank, does not the quickly spreading news of their 
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presence set the whole community on the qui vive? 
Certainly, crowds flock around the scene as eager specta- 
tors. Then, how brief their sojourns ! At the longest, a 
few weeks circumscribe their visit. They pack up their 
luggage, and paddle their canoes away for the dense 
wilderness, the wild food, and wilder scenery. Antiquity 
furnishes numerous instances and illustrations of the same 
characteristic view. Patriotism is one of its phases. All 
are rigidly bound to their natural homes, with the strong 
tether of natural attachment. When far away absent, their 
thoughts tend directly homeward, like the needle to its 
magnetic pole. If we would see them, we must go where 
they live. 

It would be as difficult for the Esquimaux to subsist on 
the rice and fruit of the torrid zone, as for the Gentoo to 
relish and digest the rank blubber and seal-oil of northern 
climes. Gradual acclimation might bring it about ; but 
the change would be severe. When tried, the chain of 
health or life oAen snaps before the process is completed. 
Even much less abrupt transitions rupture the golden tie 
of existence. Boston and New Orleans frequently break 
down the strongest human pendulums that attempt to 
oscillate between these two cities. We know that they 
may be born there, if their progenitors could survive the 
rending mutations. Africa's descendants have a birth- 
place in the United States ; so have lions and tigers also 
been produced there from Asiatic or African stock, and 
lived many years afterward. But, this is no intrinsic 
proof that America i^ the natural home of the race of 
lions. A menagerie of tropical and arctic animals in 
New York or in London, is no evidence that they are 
natives of these emporia, nor that they are contented 
there, any more than because they do not spring from 
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their iron-slatted cages upon the people, they would not 
like to do it. We accordingly find that whole tribes, and 
whole nations group together within certain limits; and 
that famine or oppression is necessary to induce them to 
transcend these. This we speak of as a general thing. 
There is a margin of variation everywhere. Individual 
instances there are of the adventurous spirit roaming 
foreign oceans and foreign lands ; but, present them with 
a relic of home, it becomes almost an object of wor- 
ship. Even a delicate primrose, recently transported from 
England to Australia, excited such depth of emotion 
among the emigrants, that its very safety was obliged to 
be protected by a guard. 

Variety also is another feature of the human family ; 
not a mere variety of size and stature ; but, of habits, 
color, contour of body, and shape of crania. They are 
all of the human type, separated by immense chasms 
from the most sagacious of the brute creation in the 
totality of functions ; but they are obviously of distinct 
species. The grotesque native of South Australia, the 
wild Bushmen of South Africa, and the unsymmetrical 
Pecherays of Terra del Fuego, instead of being the same 
in species with the European, are not very similar to him ; 
but, on the contrary, present a stubborn contrast, too wide 
to be bridged over by a family pedigree. No line of 
descent or ascent could maintain its integrity ' across 
such an abyss. Their whole physical system is labelled 
with as distinct peculiarities, as are the title-pages of 
totally diiSerent books. A similar difference is visible 
between the ebony African, with crisped hair, and pro- 
truding lips, saying nothing of his tender shanks and bul- 
bous heel, and the light brown Indian of America with 
his straight hair, lofty mien, and unbending fortitude. 
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Nor is the contrast faint between the New Zealand canni- 
bal and the intelligent Hindoo. 

Then, again, when we consider the very meagre 
amount of geographical knowledge possessed by the an- 
cients, the restricted limits of their map of the world, 
their consequent obvious lack of intercourse with other 
people then in existence on different islands and con- 
tinents and regions, we must infer a great destitution of 
ethnological information at the same time. The igno- 
rance of the Greeks, Romans, and Gauls concerning 
China and other Orientals, and the unconsciousness of 
these respecting Greece, Rome, and Europe generally, 
even the limited extent of the earth alluded to in the 
Bible, and the blank of America before Columbus and 
others pioneered the way thither, all tend to suspect many 
of these tribes and natives to have been originally sepa- 
rate and independent of each other. How entirely un- 
knpwn to the old world were the American Indians, and 
that to them ! Read the history of their astonishment at 
the sight of the white man. How little of the ocean 
isles had been explored; and when discovered, what 
adequate naval equipments had their rude inhabitants to 
show that they had been transported thither from the con- 
tinent, and colonized there, — men hardly capable of 
construpting a log hut, or of laying up suitable provisions 
for a long voyage ? 

Now, considering the general plan of creation, as man- 
ifested in the geographical and geological distribution of 
animals and plants, some learned and observing natural- 
ists have concluded that a continuation of that plan would 
not be inconsistent with itself, nor with its previous appli- 
cation. They have also remarked, that '' the abiding 
places of the Caucasian, Mongolian, and African races. 
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very nearly correspond with some of the great zo- 
ological regions. The Samoyedes of Asia, the Lap- 
landers of Europe, and the Esquimaux of America cor- 
respond to the Arctic fauna, and have for their limit the 
same southern region of trees. In Africa are the Hot- 
tentot and Negro races, in the southern and central 
portions respectively, while the people of northern Africa 
are allied to their horder neighbors in Europe, as is the 
case with the zoological fauna there in general. The 
inhabitants of New Holland, like its animals, are the 
most uncouth of all races. The same parallelism holds 
good elsewhere, though not always in so remarkable a 
degree." 

They observe various species of animals and trees of 
the same fundamental type, so similar in external ap- 
pearance, that inexperienced observers are apt to confound 
them together as identical. There are more than one 
species of elephant, monkey, deer, marsupial. So among 
birds and fishes, reptiles and insects, plants and grasses. 
And their stations or haunts are separated from each 
other by insurmountable obstacles. Impassable oceans, 
mountain chains, vast tracts of land, barren deserts, re- 
spectively preclude the possibility of their having Xtsly^ 
elled thither; and this destroys all probability of the 
same. If man has sometimes aided thenn he could not 
change their species. Hybrid animals do not flourish 
through many successive generations. 

When these naturalists survey the regions of China, 
Japan, and of the Caspian, and find a people corresponding 
to the respective faunas there, inhabiting those regions ; 
and thus carefully proceed over every country, with the 
searching analysis of systematic comparison, looking 
every tribe in the face, examining its skulls and skeletons 
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for centuries past, learning its scale of life, then viewing 
the features of the country, its vegetable productions and 
animal occupants, thereby detecting very suspicious, even 
obvious, evidences of correspondence among the several 
parts and individuals, they affirm themselves led to believe 
that the general plan of creation, which has marched 
through so many ages of time and so many strata of 
earth, in one unbroken column, has been continued and 
applied even with the creation of man and his distribution 
over the globe. If those plants are indigenous to the 
soil they are found in, if those animals are autochthon! 
or original natives of the region they primitively inhabit, 
then, say they, are the proofs equally strong, as bearing 
upon man^s various races and localities. Thus they 
.reason, thus they conclude that all mankind could not 
have originated from one and the same pair of progen- 
itors; but that each race must have had a particular 
progenitor differing from the rest, and must have been, 
unconsciously to themselves, thus located in the divers 
regions where they found their own persons living. • A 
distinct act of creative energy was exerted for each race^ 
as clearly as distinct billows of creation rolled upon the 
jffloor of the Universe first the terrestrial ball, then its 
minerals, next its vegetables, and afterwards, its animals, 
to be followed at an opportune season by the blooming 
♦flower, Man. 

Nor would these sedate students of Nature encroach 
nipon the sanctity of the Holy Record. Their veneration 
for that is not thereby necessarily diminished. They 
would not attempt to contravene its sacred tenor. But 
they profess no particular respect for the ecclesiastical 
interpretation of the Volume, merely as such, nor for the 
morbid and erroneous public opinion which has been 
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extensively manufactured by that interpretation. Nor do 
they believe it altogether infallible, or as always truly 
representing the actual revelation originally designed for 
the human race. They point significantly at the once 
current idea that the earth was flat, a level plain, immova- 
ble, and the centre of the whole heavens, as an idea 
disseminated and maintained by the holy church, (pro- 
fessedly enlightened by divine inspiration,) even to the 
excommunication and imprisonment of Galileo, and to 
the compulsory recantation from him, as well as to the 
terror of other philosophers and to the detriment of scien- 
tific progress. Even Tycho Brahe was influenced by his 
second handed or ecclesiastical interpretation of Scripture, 
when he insisted upon the earth^s central position. They 
also point to the universality of sentiment engendered by a 
false interpretation of the real meaning of Genesis, con- 
ceived by ecclesiastics, and strenuously maintained by the 
myriad'tongued pulpit of Catholicism and Protestantism 
for years and years, though the latter claim the right of pri- 
vate examination of the Bible, without using it so much as 
they might, — that the process of creation was achieved in 
six days of twenty-four hours each, and implying that the 
Almighty became fatigued therefrom, and set apart an- 
other day of twenty-four hours to recruit His infinite 
exhaustion, instead of simply pausing after He had com- 
pleted His work. 

They then bestow a cursory glance upon the rerela* 
tions of astronomy and geology, as bearing upon these 
points; remark how entirely have ihotte interpretations 
been denoonstrated erroneous, and set aside, absolutely 
superseded by the correct idea o( a spheroidal, rotating 
earth, revolving around the suo, and by the unimpeacb' 
able testimony of the gmtux^ kafun of the same earth. 
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that it was in process of creation for thousands of cen- 
turies, and many more ages in being populated. They 
dismally refer to the harsh answers hurled at the geologi- 
cal pioneers, as they first broached theur honest conclu- 
sions, and to the repeated efforts to frown them and the 
result of their honorable labors down as skeptical, here- 
tical, and anti-scriptural. They accordingly regard its 
present throes in the light of the Inquisition without its 
sting. 

Having considered these matters, with some others of 
kindred spirit, they even venture to intimate that the 
ecclesiastical interpretation, now prevalent, of the deri- 
vation of the whole human family from two persons only, 
named Adam and Eve, may likewise possibly be wrong ; 
and if so, a rigid and blind adherence to that interpreta- 
tion may engender more mischief in minds of skeptical 
tendency than a prompt investigation of it would. Their 
mode of proceeding seems to ask for a revision of these 
disputed or impugned passages. As one ground for their 
belief in this instance of erroneous interpretation, they 
submit that Adam and Eve produced Cain first, then 
Abel, whom Cain killed. This left three inhabitants on 
the globe. At this juncture, Cain said, ** Every one that 
findeth me will slay me.'* ^^ And the Lord set a mark 
upon Cain, lest any finding him should kill him.'' They 
urge that it is not very obscurely implied here, that other 
people were then upon the earth, and so numerous too as to 
make it necessary for the Lord to distinguish Cain from 
others. He went so far off, to the eastward, that he was 
out of the Lord's presence, and dwelt in the land of Nod. 
This, they say, rather implies the existence of another 
region, named and settled. Here he married a wife, and 
had his son Enoch, who, in his turn, subsequently became 
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the father of a son. Seth was not born till Adam was a 
hundred and thirty years old. During the subsequent eight 
centuries of his life, Adam begat sons and daughters. 
Thus do they proceed to infer that Adam was not the father 
of the inhabitants of Nod, nor of the population who were 
ready to kill Cain ; that other nations than the heirs of his 
body were contemporary, and apparently prior, to him on 
the earth ; and that the Bible only gives the origin of the 
Adamic race. So far as the process of creation is con- 
cerned, say they, one sample is good as a multitude. All 
the races are inferred to have had a similar origin ; and if 
we are very scrupulous about preserving our unity of 
derivation, it is quite as flattering to trace our lineage to 
Grod, to acknowledge Him as our head and source, as to 
persist in claiming Adam, of at least fallen reputation. 
God alone is capable of planning on such a stupendous 
scale, and of executing in accordance with that plan, and 
thereby effecting the substantial unity. They acknow- 
ledge the intrinsic truth of the apostle's remark, that 
Deity " made of one blood every race of mankind, to 
inhabit every portion of the earth's surface, and deter- 
mined their fore-ordained seasons or periods, and the 
boundary lines of their fixed or permanent localities,'' 
and that *^ we are His offspring," rather than the literal 
progeny of any one particular human progenitor. And 
judging from past conduct invariably meted out to pio- 
neers, they expect to have their assertions decried, and 
the introduction of such assertions obstinately resisted, 
without much regard to their real validity or worth. 
They farther insist that, so far as the antediluvian distri- 
bution is concerned, the Noachic deluge could not affect 
its validity in any manner. And as we observe a similar 
distinction now, as they believe to have then existed, the 
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annihilative effect of that deluge as literal and universal, 
seems to have been counteracted, or new creations have 
been subsequently made. 

But to such awful consequences does this theory lead, 
viz. : to the exclusion of the plan of Redemption, or to 
its non-applicability and inutility to all other races except 
the race of Adam, and therefore not embracing the majo* 
rity of mankind in its provisionary circle, we should se- 
riously hesitate to adopt it, without much circumspection. 

We are fully aware of the existence of a class, whose 
sincere belief represents the advent, life, and death of 
the Savior in a very different light. They regard Him 
as an Exemplar to be imitated; and as man's conduct 
approaches the divine Standard, he becomes more and 
more reconciled to God, or at one with Him. Theirs is 
not a vicarious atonement. Their Adam did not entail 
hereditary depravity upon the whole human family. Man 
. has only deviated by perversion ; and as a free agent, 
can return to rectitude; indeed, can progress in moral, 
goodness. Christ's resurrection to them is a simple de- 
monstration of the doctrine of immortality, inspiring them 
with a hope of the same precious boon. Evangelical 
regeneration, except so far as it is effected by the vitality 
of his precepts, is rather superfluous. To such creed, 
the above theory is partially, if not quite satisfactory. 
One common progenitor is not necessary to account for 
wide-spread perversion. All races may become per- 
verted ; and Christ be as good Pattern for one as for the 
other. The motive power to effect restoration to the 
great standard, is transferred from the Savior to the 
sinner. He is to work out his own salvation " with fear 
and trembling." 

However various may be the sentiment on this topic, 
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it cannot change the stern reality of the fact, whichever 
way it results ; hut, it is very ohvious that if the creation 
of one man or one pair was a stupendous act, the creation 
of a number, each differing from the other and consti- 
tuting a variety, is more stupendous. Remember, it is the 
superiority of the totality and variety of functions, which 
is the higher standard of intellectuality and power ; and 
which forms the intrinsic merit of the creature. Why, 
then, narrow our ideas of the Creator to one function, 
and that without the faculty of variety ? But, let us 
patiently await the revealments, which time and circum- 
stances may bring about, in this matter. 
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CHAPTER IV. 

THE MOON, ASTRONOMICALLY AND GEOLOGICALLY VIEWED. 

Next to our earth, and at a mean distance of 238,650 
miles is its constantly attending satellite, the moon, a sphe- 
rical body of 2160 miles diameter, and revolving around 
us in 29 days 12f hours. Common railroad speed would 
convey one thither in a year and a third, or thereabout. 
No polar compression is observable by an examination of 
its disk. Its apparent diameter, as seen by us, averages 
about 31^ minutes 6f arc. Her velocity around the earth 
is at the rate of 2300 miles an hour, in a direction from 
west to east. She turns once upon her axis during her 
synodical revolution; and thus always presents to our 
view very nearly the same hemisphere. Her superficial 
area measures nearly fifteen million square miles, and 
her mass is equal to one-eightieth of that of the earth. 
Her solid contents are over five thousand million cubic 
miles. 

Concerning the existence of a lunar atmosphere, there 
exists a variety of opinion. Many cogent arguments are 
adduced in its favor. Jupiter and Saturn have expe- 
rienced an apparent change of shape when approaching 
very near her disk. Professor Madler, who has minutely 
sketched all the features of her surface upon a map three 
feet in diameter, and who must accordingly have made 
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many telescopic observations for that purpose alone, 
believes tliere may be a thin atmosphere, varying in 
depth. Stars have been seen projected on her disk for 
several seconds of time at the apparent contact, and 
sometimes a similar phenomenon has been witnessed 
before the emersion from the other edge. Other observers 
have been unable to discern this occurrence. During the 
solar eclipse of last May, (1854) shortly after the first 
apparent contact, a dim luminous margin of V or 2' depth 
was visible on her eastern edge. It was distinct as the 
earth-light on her surface, when reflected in winter from 
our snow-covered regions. A faint gray light, extending 
from both the lunar cusps into the dark part, has been 
observed, and regarded as the moon^s twilight. An at- 
mosphere was requisite to produce this; and what else 
than an aerial envelope occasions such a general diffusion 
and^ brilliancy of light as she reflects to us, and as appears 
on her surface? Or why is she seen as a smoky orb 
during a total lunar eclipse ? Can it be entirely owing to 
the solar rays bending round through our atmosphere ? 
Its densest part has been estimated not to exceed five 
hundred yards ; and its utmost height capable of refract- 
ing rays, at a little over a mile. Now, if we bear in 
mind that an extent of twelve miles would be equal to 
only l-180th part of the lunar diameter, or 10^ se- 
conds of arc, about one-third of the apparent diameter 
of Jupiter when near his conjunction, we can appreciate 
the difficulty of beholding a transparent body of that 
size, or of being able to deny its existence upon mere 
negative evidence. 

The average density of the moon is computed at three 
times that of water, or about two-thirds that of the earth. 
All are familiar with her crescent, gibbous, and circular 
phases, and understand their cause to be our view of 
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more or less of its surface which is illuminated by the 
sun. When invisible to us, her opposite side, that which 
is never turned towards us, receives the solar rays. When 
full, we are nearly between the two bodies, and this side 
of her reflects the whole orb of rays. Eclipses are pro- 
duced by the interposition of the earth between her. and 
the sun, wherefore the terrestrial shadow obscures more 
or less of her face, and occasions a lunar eclipse, or she 
passes directly between us and the sun, concealing more 
or less of his disk, and a solar eclipse is the result. Her 
speed through the heavens is perceptible to a moderate 
telescopic eye, when she occults a star or planet. She 
seems to swallow the glittering mote as instantaneously 
as a bird swallows a fly. The visibility of her dark part 
is owing to the light, which first emanates from the sun to 
us, is then reflected upon the moon, and again reflected 
by her so that we observe the rays, though much diluted. 
Thus, is this side or hemisphere of our satellite never 
dark in reality ; for, when it is not visited by the solar 
rays direct, it receives the reflected rays from the ter- 
restrial sur&ce. This is thirteen times larger than the 
lunar, and has a highly refractive and reflective atmos- 
phere, both which considerations induce us to believe that 
the earth-light is much brighter to her than moonlight is 
to us. The opposite side has alternately a day equal to 
about fourteen of ours, then a night of about the same 
length. The regions near our north and south poles are 
in a similar predicament, only the nights and days are 
several consecutive months long, instead of two weeks. 

Every casual observer discerns a want of uniformity in 
the brilliancy of the lunar disk. So far as has been 
inferred from telescopic examination, this is owing to an 
inequality of surface. The high portions sometimes re- 
flect more solar light than the lower, though the great 
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depths oftener shine the most brilliantly. But, why 
should this be so, when the sun's rays strike directly 
and equally over her whole face at the full, casting no 
shadows at all ? What absorbent can occasion this differ- 
ence ? Are the summits of rocks and crystals, while the 
broad plains are of dark, vegetable alluvium ? Or are 
the plains really seas, translucent to us, and absorbing 
the light? Is our atmosphere the eye-glass, and those 
seas the object-glass of a terra-lunar telescope, as in a 
loom from our coasts, or the mirage of refraction and 
reflection, the air immediately about us acts as a species 
of eye-glass, and the vapor nearet the object as the object- 
glass of the optical instrument? Is it thus that we see 
the beds of lunar seas so distinctly ? * Whence arises 
that peculiar green shadow, marking the valley at the 
base of the semi-circular range of rocks, inclosing the 
area, called the Bay of Rainbows ? And this when the 
moon is only about a third through her cycle of phases ? 
Whence also the "decided greenish tinge," character- 
ising the Mare Crisium, a tract two hundred and eighty 
by three hundred and fifty miles in extent? Or "the. 
greenish plains of the Mare Humorum," and the grassy 
appearance of the elliptical bay of Serenity ? Whence 
these colors, also the gray hue in other cases ? A pretty 
deep body of water convex in this direction by the moon's 
rotundity, and rounded on its under side by the hollow or 
curved basin containing it, would, at two hundred and 
forty thousand miles distance, be to us comparatively no 
larger convex lens than a common burning glass of three 



* Compared to the entire yolame of the globe, oar own *' oeean 
is a mere film of liquid, such as, on a model sphere of sixteen inches 
diameter, would be left by a brush dipped in color and drawn over 
those parts intended to represent the sea." 

4 
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inches diameter, placed at a few feet from our eyes, and 
its refractive power would apparently raise the objects at 
the bottom, quite near the surface, as the similar operation 
is performed in a pailful of clear water. Nor are our 
seas and oceans free from elevations of earth, or sand, or 
rocks, to the height of many fathoms. And it is much 
easier to detect them from the mast-head than from the 
deck of a ship ; from a high vertical position than from a 
low oblique station. Were she occasionally surrounded 
by a haze or coat of clouds, these might serve to make 
her more distinct, as the atmosphere, overcharged with 
vapor from the sea, uplifts the distant land and to a nearer 
appearance. When the third ring of Saturn was dis- 
covered, the sky was so hazy that only the brightest stars 
were visible to the naked eye, and this only occasionally, 
and dim at that; yet, it was an extraordinarily fine night 
for the telescope. The Cambridge Refractor, of fifteen 
inches aperture, easily bore a magnifying power of nine 
hundred, even upon that faint gauzy object. At other 
times, when the sky appears very clear, the undulations 
of vapor and air-currents would make such a power 
useless. 

Sir John Herschel observed ** large regions perfectly 
level, and apparently of a decided alluvial character." 
He also remarks that ^^ the lunar mountains offer, in its 
highest perfection, the true volcanic character, as it may 
be seen in the crater of Vesuvius. And in some of the 
principal ones, decisive marks of volcanic stratification, 
arising from successive deposits of ejected matter, have 
been clearly traced by my own observations with powerful 
telescopes." Now, these craters overspread the greater 
part of the visible portion of the moon. Through the 
telescope, it presents a very rough outline about its first 
and last quarters. The shadows of its precipices, hills, 
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conical mountains, and circular craters, vary in depth of 
tint, and are as sharply defined, as distinct, as the shad- 
ows of the teacup, bread and butter, plates, knives and 
spoons, cast upon the tea-table by the light of sT very brilliant 
lamp. Whence this difference of shadow, as to depth, if 
the sun's rays only illuminate the object they strike di- 
rectly, when no atmosphere surrounds the object ? It is, 
of course, obvious that these craters have been in a state of 
action at some time or other, else they would not now 
exist as such, nor would there be "volcanic stratifica- 
tions'* around them. Within the last seventy years, 
actual eruptions have been repeatedly observed. How 
could they burft, emit melted matter, belch forth flames,, 
without nature's oxygen, without air, without an atmos*^ 
phere ? Or were there a perfect vacuun[^ outside, and 
the expansive pressure of heat and gases inside, what 
band is strong enough to prevent an explosion of the^ 
whole lunar fabric into fragments, instead of allowing, 
partial eruptions ? Stromboli is more active in stormy 
weather, when the air is light and exerts less pressure. 
These numerous volcanoes and masses of cooled lava 
indicate a very extensive excavating process of the moon, 
as we have seen once applied to the earth. It has many 
cavities outside, and doubtless is more or less hollow 
within, for similar reasons. Some of its craters extend 
below a level with the general surface. 

One range of mountains covers over sixteen thousand 
square miles of her surface. At its extremity is a beau- 
tiful annular crater thirty-seven miles in diameter, with a 
steep rock in its centrej towering three miles high. Some 
craters measure over fifly miles across, and over four 
miles in height Others even exceed these. The breadth of 
the broadest cavity measured by Madler was one hundred 
forty-nine miles. Sometimes they are seen single, then 
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in small groups, again more numerously clustered, and 
sometimes stretched out in long chains of beetling preci- 
pices, and massive heights. But, because the moon has a 
volcanic aspdct, and abounds in extinct craters, it does 
not necessarily follow that she has a soil incapable of 
sustaining vegetable life. Some of those upon the earth, 
in an inactive state at present, were in full operation in 
the tertiary period, and others in the glacial. Instances 
of this description are abundant on the vast plain in the 
old province of Auvergne. Its area extends about twenty 
miles by forty-five, and its elevation about twelve hundred 
feet above the sea level. " The surface of this plain is 
formed of alluvial deposits, of granite and basaltic peb- 
bles and bowlders, reposing on a substratum of limestone. 
Hills of various altitude are scattered over the plain, and 
are composed of alluvial deposits. They are the remains 
•of a still higher plain than the present, and are capped 
with lava. To the westward, a plateau of granite sixteen 
hundred feet above the valley, or three thousand above the 
sea, supports a chain of volcanic cones and dome-shaped 
mountains, about seventy in number, varying in altitude 
from five hundred to one thousand feet above their bases, 
and forming an irregular range nearly twenty miles in 
length and two miles in breadth. The highest point is 
four thousand feet above the sea, and composed entirely 
of volcanic matter. It possesses a regular crater, three 
hundred feet deep, and nearly a thousand feet in circum- 
ference. Many of these cones retain the form of well- 
defined craters, and their lava currents may be traced as 
readily as those of Vesuvius. Thlere are others of vari- 
ous dimensions; some partially covered with trees and 
herbage, while the sides of many are still naked." And 
yet this region is so very " remarkable for its fertility that 
is called the Garden of France^ — a quality attribu- 
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table to the detritus of volcanic rocks, which enters into 
the composition of the soil." 

When we are told that an object on the moon, only two 
hundred twenty feet in extent (the height of Bunker Hill 
Monument) can be distinctly seen by means of the great 
reflector of Lord Rosse, we must remember that Madler 
considered the minimum length of a shadow capable of 
measurement to be three seconds of arc, equal to Sj^ 
miles or 18,480 feet at that distance. Two hundred 
twenty feet are just one seventy-fourth part of 3^ 
mil^. It is one thing to see an object, and another thing 
to distinguish its features. It would be as difficult to dis- 
cern a tree or an animal on such space, especially when 
partially obscured by such a high magnifying power, as it 
is to determine through the microscope whether a certain 
minute animalcule, distinctly visible as an object, has an 
eye, and whether it be single or reticulated. And this is 
quite evident, or why do they not distinguish soil from 
rocks, and positively declare the nature of the rocks ? 
Indeed, a telescopic power of twelve hundred times will 
render an extent three hundred feet in diameter distinctly 
visible as a mere point. Now, consider even an object 
large as a horse, about one-fortieth part of that mere point. 
How rapid must be his motions, to make the change 
of place perceptible at that distance, across the diameter 
of an almost immeasurable speck. In the first place, 
to perceive the horse as clearly as the larger object is 
seen, a magnifying power of forty-eight thousand, with 
an equal degree of illuminating strength, is requisite. 
Then, when we consider how slowly a clipper ship, at only 
fifteen or twenty miles distant at sea, seems to move along 
the horizon, though her rate be twelve knots an hour, a 
mile in five minutes ; — and how difficult it is to perceive, 
with the naked eye, the motion of the moon herself from 
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west to east, so much so that she appears to travel in the 
opposite direction, though her velocity exceeds thirty- 
eight miles a minute eastward, much faster than even a 
lunar horse could be expected to trot, race, or gallop, we 
can faintly appreciate the difficulty of certainly ascertain- 
ing whether the fortieth or fiftieth portion of a minute 
speck, advancing ten miles an hour, actually moves from 
one extremity to the other of the whole speck, when both 
these extremities are apparently in contact Lord Rosse's 
mammoth rarely wields over eight hundred power to any 
advantage. Were it capable of six thousand tensio# the 
moon would only appear as at a distance of forty miles to 
the naked eye. What man can distinguish a horse at 
such remoteness, unless it were Strabo of Sicily, who is 
said to have been so clear-sighted as to discern an object 
one hundred and thirty miles distant with the same ease that 
he could, had it been near him ? Strain the magnifying 
power to 239,000, and it is hardly equivalent to bringing 
our satellite within a mile. Now, a man six feet three 
inches high subtends an optical angle of less than a 
quarter of an inch, when a mile distant from the spec- 
tator ; that is, shorter and smaller than a common-sized 
thimble situated half across the work-table of a seamstress. 
We can judge what telescopic power of magnifying 
and illuminating is necessary to define a small object so 
far ofif as the moon is. 
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CHAPTER V. 

SUMMARY OF THE SOLAR SYSTEM. 

Besides the earth and its satellite, there are belonging 
to the Solar System, — Mercury, Venus, Mars, twenty- 
nine Planetoids, Jupiter with four satellites, Saturn with 
eight, Uranus with six, and Neptune with one. Others 
may yet be discovered. All these revolvie at different 
periods around their common centre, the Sun, which is 
capacious enough to enclose the whole group within its 
circumference, as a large basket would receive so many 
apples. Of the supposed imponderable bodies, are nu- 
merous comets, the zodiacal light, and the phenomenon 
Aurora Borealis. 

Section 1. — Mercury^ 

This planet is nearer the Sun than any yet discovered. 
At a mean distance of 36,890,000 miles, it revolves 
around that luminary at the rate of 109,757 miles an 
hour, and performs the circuit in about eighty-eight days. 
Its diameter is 2950 miles, which, as seen from the earth 
when nearest to it, subtends 12", and only 5" when far- 
thest. A rotation upon its axis makes its day about 
twenty-four hours long. Quite a small compression is 
perceptible at its poles, about 1- 150th of its diameter, 
which, however, is proportionately twice as great as that 
of the earth. Its superficial area measures about thirty 
million square miles ; giving for its solid contents nearly 
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17,000,000,000 cubic miles. Its elongation or angular 
distance from the sun never reaches 30®, and it is some- 
times diminished to 16"* or 17°. Thus is it a difficult 
object of vision for most of the year, so much so that 
Copernicus could never obtain a view of the wanderer on 
account of the vapors near the horizon of his residence, 
obscuring the sky for several degrees upward. When 
seen through the telescope, phases like those of our moon 
are observed, — crescent, gibbous, and full. Its mass is 
l-4.865.750th that of the sun ; and its average density 
1.12, regarding the earth as the standard represented by 
1, or nearly five times that of water. A pound of lead 
transferred from our scales thither to Mercury's surface, 
would weigh lyV lbs. 

Under the most favorable circumstances, with the 
longest solar distance and a clear sky deepened by 'a 
strong twilight, it appears to the naked eye like a star of 
the third magnitude tinged with a pale roseate hue. At 
certain periods, when passing between us and the sun, it 
may be seen crossing the solar disk. Its last transit was 
in November, 1848. The next will be in November, 
1861, lasting four hours ; again, in November, 1868, con- 
tinuing three and one-half hours. Its passage across in 
May, 1878, will occupy over seven and three-fourth hours. 
Elevations have been seen upon its surface ; and one of 
the crescent horns has been observed to be truncated. 
No reliable data as to an atmosphere have been received, 
though it is supposed to be quite rare, which together 
with its quick succession of seasons, and apparently lofty 
mountains, must greatly compensate for its solar propin- 
quity, and materially modify its temperature. 

Section 2. — Venus, 

The next in distance from the sun is Venus, an orb 
7900 miles diameter, with very small inappreciable polar 
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compression. It revolves around our common centre in 
224| days, at a mean distance of 68,770,000 miles, 
and rotates upon its own axis in 23^ hours. Its shortest 
interval to Mercury is about twenty-four million miles, 
and to the earth about twenty-five millions. As seen by 
us, it subtends an angle varying from 10" of arc to 70." 
Its elongation from the sun rarely exceeds 47^^°. Its 
hourly velocity in the orbit is about 80,000 miles. There 
are over 191,000,000 square miles on its surface ; and the 
solid contents amount to more than 248,500 million cubic 
miles. The mass of Venus is equal to 1-40 1.839th of 
the sun's ; and its density is about five and a quarter times 
that of water. A terrestrial pound conveyed thither 
would weigh about 15^ ounces. The extraordinary bril- 
liancy of the planet confuses a telescopic view, and 
renders nice observation quite difficult. At mid-day, it 
may sometimes be seen, even above the solar glare ; 
and quite frequently is it visible in the west, long before 
sunset. A satellite is strongly suspected to revolve 
around this body. The crescent, gibbous, and nearly full 
phases are seen through the telescope ; and occasionally 
a transit across the sun's disk is observable. None vis- 
ible to us will occur before December, 1882. 

The elder Herschel decidedly concluded from careful 
observations that Venus is surrounded by a dense atmo- 
sphere. Schroter was of the same opinion, and from 
ocular evidence too. He also detected mountains and 
other spots upon its surface. Madler has recently deduced 
from a series of close observations that its horizontal 
refraction is one sixth greater than in our own atmosphere. 
Dr. Dick has witnessed phenomena in favor of the same 
position. The densest portion of the atmosphere is esti- 
mated to exceed three miles in height, and thus gradually 
attenuating to many times that elevation. Touching this 
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point, Sir John Herschel says : " The most natural conclu- 
sion, from the very rare appearance and want of perma- 
nence in the spots is, that we do not see, as in the Moon, 
the real surface of Venus and Mercury, but only their 
atmospheres, much loaded with clouds, and which may 
serve to mitigate the otherwise intense glare of their 
sunshine." 

If we adopt the common estimate of the inclination of 
her axis to the ecliptic, 75°, her northern regions experience 
summer in the zodiacal signs where winter prevails with 
us, and the reverse. Her tropics cannot be farther than 
15° from her poles, nor her polar circles farther than 15** 
from her equator. The sun cannot well shine vertically 
upon any one place on her surface for two successive 
days. For nearly four months, he does does not rise a 
her poles, nor set during the other half of her year. This 
makes her day in that region about sixteen weeks, and her 
night the same length. She has duplicate seasons be- 
tween her polar circles every year, — two springs, two 
summers, two autumns and two winters. Her year is 
equal to about thirty-two weeks, or twenty weeks shorter 
than ours. 

Nearly a century before the telescope was invented, 
Copernicus predicted that, if men ever came to see Venus 
more clearly than they did in his time, they would discover 
that it had phases like our moon. 

Section 3. — Mars. 

This planet, distinguished like the star Aldebaran, for 
its ruddy appearance, is 4500 miles in diameter, rotates 
on its axis in twenty-four hours, thirty-eight minutes, 
and revolves around the sun at a mean distance of 145,- 
205,000 miles in 687 days sidereally, and at the rate of 
55,000 miles an hour. Our nearest point of approach to 
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it is about 35 million miles. Its apparent diameter varies 
from \" of arc to 30'^. Mars never presents to us a 
crescent disk ; but is seen in its gibbous and full phases. 
Its polar compression is as 60 to 51, or -^, The mass is 
reckoned at l-2.680.337th of the sun's, or about 7Ji 
times less than that of the earth. Its density is 3^ times 
that of water. A terrestrial pound would weigh there six 
and a half ounces. Its area measures about fifty-six 
million square miles ; and the cubic contents are about 
39 or 40,000 million cubic miles. 

Outlines of conftinents of a dingy red, and of seas 
similar .to our own, are seen spread over its surface, under 
favorable circumstances. White spots near its poles have 
been observed to increase and diminish in size, as the 
calculated seasons of cold and heat have visited those 
regions. The seas are of a greenish tinge. Cassini and 
the elder Herschel believed the planet to be enveloped in 
an atmosphere of considerable density. One of a hun- 
dred miles in height would not subtend an angle of 1" of 
arc, as seen by us. If it has a satellite, none has yet 
been discovered ; nor will it be without much difficulty 
and very minute observation. Devoid of an atmosphere, 
on what principle would those polar snow-banks be dis- 
solved and restored ? What buoyant medium holds the 
particles of vaporous moisture in reserve for condensation 
and refrigeration into hail and snow-flakes ? What spongy 
canopy absorbs them, when undergoing the process of 
evaporation ? 

Section 4. — Planetoids. 

These bodies are situated at various distances from 
Mars. The first of these was detected on the first day of 
1801. Its mean distance from the sun is nearly 264 
million miles ; and it appears to be surrounded by a 
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dense and extensive atmosphere. Twenty-nine of these 
planetoids have been thus far ferreted out by the telescope. 
Their distances vary from about 210 to 300 million miles 
from their solar centre. Some approach each other within 
two million miles ; others within fifty-four thousand ; and 
still others cross their neighbors' orbits. Probably, the 
universal principle of molecular repulsion, acting as an 
aggregate on large masses, prevents any impingement. 
Mars may reach within fifty-one million miles of their 
nearest member, when the former is at its aphelion and 
the latter at its perihelion point. 

Their names are Flora, Melpomene, Victoria,- Vesta, 
Metis, Iris, Euterpe, Hebe, Fortuna, Parthenope, Egeria, 
Thetis, Amphitrite, Astrsea, Irene, Eunomia, Juno, Calli- 
ope, Bellona, Ceres, Pallas, Hygeia, Psyche, Massilia, 
Lutetia, Thalia, Themis, Phocsea, Proserpine. 

Section 5. — Jupitee. 

This is the largest planet in the Solar System, twelve 
hundred times larger than the earth in bulk, and revolved 
at a mean distance of 495,817,000 miles around the sun 
in nearly twelve of our years. Its diameter is 88,780 
miles, with a polar compression of 947 to 1000, and sub- 
tends an angle varying from 30" of arc to 47". Its axial 
rotation is completed in little less than ten hours ; and its 
hourly orbital velocity is about 28,000 miles. The near- 
est approach of the remotest planetoid will be within 172 
million miles of Jupiter's perihelion. Its mass is 1-1 048th 
part of the sun's; and its density 1^ that of water. 
With a superficial area of 24,500 million square miles, 
its solid contents are 368 billion cubic • miles. A terres- 

* When the term billion is used, the English billion is to be un- 
derstood. 
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trial pound would weigh on its surface about two and a 
half pounds. 

A telescope reveals certain well-defined belts of a dark 
color surrounding the planet. Most of the time, they are 
regular parallel bands ; but sometimes, break up into 
divers shapes, and irregularly mottle the whole disk with 
patches. Two belts, separated by the equator, exhibit a 
greater depth of color than the rest, which gradually grow 
fainter towards the poles. Black spots have been occa- 
sionally seen for months in succession upon these equato- 
rial bands, and then slowly fading away. Astronomers 
generally regard these appearances as occasioned by 
commotions in Jupiter's atmosphere, which expose the 
dark body of that planet more or less distinctly. For, we 
know that a point on its equator must move around the 
axis at the rate of almost five hundred miles a minute. 
This rapidity may easily tend to generate heat, if neces- 
sary, upon the surface, and be instrumental in numerous 
beneficial influences on the physical condition of that 
immense globe. If, then, the brilliant disk which presents 
itself to us is the atmospheric envelope, and the dingy 
belts are unveiled portions of the solid body of the real 
planet, we can hardly assert with certainty, that the actual 
diameter of Jupiter proper is so great as is estimated, or. 
that its density and bulk really conform to the usual cal- 
culated standard, or that its oblateness is not produced by 
the flattening and bulging of its dense,* elastic atmosphere. 
Certainly does the orb glitter with exceeding splendor for 
one so remote, and with such considerable portion of its 
disk actually absorbing most of the light falling upon that 
. portion. At a distance over 425 million miles greater 
than that of Venus from the sun, whose light all our 
planets reflect, does it shine like an absorbent object? 
Would Venus, if equalling Jupiter in size, and with her 
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physical constitution as it now is, and removed so far oflf^ 
surpass this brilliancy ? Look at Mars, not so remote by 
350 million miles, and compare the degrees of light. 
We must remember that these rays travel nearly 496 
million miles before they reach the planetary speculum ; 
then, their journey is 400 million miles back as reflected, 
and, of' course, diluted rays, before our eyes receive 
them. Were the atmosphere a thousand miles deep, and 
visibly dense at that, it would only subtend an angle of 
one half a second o'f arc at the nearest approach of Jupi- 
ter to the earth. The belts are darker at the centre of 
the planet, and gradually fade away as they are traced 
towards the edge of the disk, when and where the aver- 
age brilliancy resumes its intensity. The ground-work 
is wholly concealed to a considerable marginal distance 
from the extreme edges. Of course, as we observe the 
strata of the envelope obliquely, according to their re- 
moteness from the central regions of the planet, their 
thickness will be increased to our view, and the object 
seen through them would naturally be dimmer as we 
receded from those regions. 

^Jupiter is attended by four satellites, the smallest of 
which has a diameter thirty miles longer than that of our 
moon ; and the largest measures 3580 miles through. Its 
nearest satellite is 278,500 miles from the primary, and 
revolves around it in 1|- days. Its farthest is 1,243,500, 
nearly a million and a quarter miles removed, and revolves 
around in 16f days. 

Section 6. — Saturn, 

No more attractive body rolls within reach of the tele- 
scopic eye than the beautiful object now to be scanned. 
With its multiple and various rings, from that of gauzy 
texture to the arch surpassing the planet's brightness, 
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its variable belts, its oblate shape, and its little glittering 
octave of moons, circulating around the main sphere, 
Saturn presents a beautiful appearance to the gazing 
astronomer. Exceeding the earth^s bulk almost a thou- 
sand times, and with an equatorial diameter of 77,230 
miles, which subtends an angle varying from 15" of arc 
to 20'% it revolves around the sun once in about 29^ of 
our years, at a mean distance of 909,028,000 miles. It 
can approach within 338^ million miles of Jupiter's orbit. 
Its polar compression is as 903 to 1000, and its mass is 
equal to l-2958th that of the sun. Thus do we judge the 
average density to equal about 47-lOOths that of water, 
or a trifle more, very nearly twice the density of cork, 
which is .240 that of water, while Saturn is .473. Its su- 
perficial area is 19,600 million square miles, and the solid 
contents are over 261 billion cubic miles. A terrestrial 
pound would weigh a pound six and a half ounces on its 
surface. Its hourly rate of travel in its orbit is twenty 
thousand miles, and a rotary revolution on its axis makes 
its day 10 hours 16 minutes long. 

Careful observations induced Sir Wm. Herschel to feel 
satisfied that Saturn is surrounded by a very dense atmos- 
phere, more dense than Jupiter's. Its belts are by no 
means so distinct, which circumstance, if they are portions 
of the planet seen through the atmospheric openings, 
transparency, or comparative thinness about the equator 
indicates a greater density. These belts vary yearly in 
number and appearance. 

In November, 1852, said Mr. Lassell, " The two prin- 
cipal equatorial belts are of a ruddy brown color, chang- 
ing pretty suddenly at the southern edge of the most 
southern of these belts, into a dusky bluish green, veiy 
much deepened around the south pole, the exact place of 
which seems to be marked out by a circular lighter shade. 
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This dusky portion is much variegated by minute dark 
stripes and lines, which defy imitation with the pencil." 

Such is its refractive power, that one satellite about to 
be occulted, appeared to be on the margin of the disk for 
twenty minutes, and another for fifteen minutes longer 
than they would without refraction. Periodical changes 
of color in its polar regions, and large dusky, cloudy 
spaces, tended to corroborate the idea of unusual density. 
If we apply our remarks on Jupiter touching this point, to 
Saturn, wG may be reckoning too large volume or bulk, 
and too small density for this planet. These faint ap- 
pearances of the planet's body through its thick envelope 
do not reach the extreme edges of the disk, east, west, 
north or south. One thing, however, is quite certain with 
regard to both Jupiter and Saturn, as well as to the other 
members of our System, that they are not larger than 
their present accurate measurement declares; while, on 
the other hand, they may be, and probably are, consider- 
ably smaller, as appearances pretty strongly testify. And if 
we suppose their atmosphere to be five hundred miles thick, 
the real diameter must be a thousand miles shorter. At 
Jupiter's distance from us, such thickness would subtend 
only one quarter second of arc, and at Saturn only one 
ninth of a second. These thousand miles clipped from 
the entire circumference of a planet would much reduce 
its bulk, and increase its comparative density. Some 
allowance should obviously be granted for this important 
item. 

The rings are broad and Hat, considered as two, the 
outer diameter of the external one measures 172,130 
miles. Its breadth is 10,316 miles. The outer diameter 
of the internal one measures 148,000, making a space of 
1749 miles between the two. The inner ring is 16,755 
^iles wide, and is 18,628 miles distant from the planet 
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Their thickness is about one hundred miles. The exter- 
nal and internal rings are divided into at least two each. 
Its inmost ring is very broad, quite faint, and so transpa- 
rent as to have the planet seen through it, so much like a 
crape texture does the substance seem to be. It is also 
separated into two parts. These rings attain their maxi- 
mum extension, this year, (August, 1854^) thereby display- 
ing the largest possible portion of the southern surface of 
the planet, to the top and bottom edge of which they will just 
reach. They are by some supposed to be fluid. Taken 
as a whole, the ring subtends an angle of 40" of arc, and 
is sometimes seen only as a bright, thin streak, when its 
edge is towards us, or its plane coincides with that of the 
earth. The shadow of the ring is occasionally observed 
to fall upon the planet, and that of the planet upon the 
ring. A good telescope, however, is requisite for this 
purpose. There is an area of more than 29,000 million 
square miles on the bright rings, and their solid contents 
are nearly one and a half billion cubic miles. — The eight 
satellites vary in distance from their primary. The far- 
thest is about two and a quarter million miles from it, and 
the nearest is about eighty thousand. Their periods of 
revolution range from 1 day 10^ hours to 79 days 8 
hours. A diameter of 3300 miles makes the largest 
satellite excel our moon in this particular, by 1140 miles. 
It exhibits a ruddy tinge, which suggests the probability of 
an extensive atmosphere. 

Section 7. — Uranus. 

At the immense distance of 1828 million miles, and 
with a diameter of 35,000 miles subtending an angle of 
only 4'', this planet revolves around the sun in little over 
eighty-four years, at the rate of thirteen thousand miles 
an hour. Its axial or diurnal rotation is unknown. The 
5 
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experienced eye of Struve cannot detect the least polar 
compression, through the fifteen inch refractor at Pulkova. 
Uranus can pass within 953^ million miles of Saturn^s 
orbit. Its mass is 1-2 1000th of that of the sun ; and its 
density .998, or very nearly equal to that of water. 
Almost 3848^ million square miles are required for its 
superficial measure, and nearly 22j^ billion cubic miles 
compose its solid contents. A terrestrial pound would 
weigh there less than fourteen ounces, or about 13^ oz- 
The planet is attended by several satellites, six at least, 
which seem to revolve in a directly different course around 
their primary from the direction of all other satellites, viz. 
from east to west, instead of from west to east. 

No spots, belts nor rings, have been detected on the 
disk of Uranus. It presents a uniform, pale, and rather 
bright appearance. 

Twenty-two years before Herschel discovered this orb, 
Clairaut surmised that Hal ley's comet might be influenced 
by some yet undiscovered planet of our system revolving 
beyond the orbit of Saturn. 

Section 8. — Neptune^ 

In considering a body of such vast remoteness, and of 
such recent date of discovery, as attach to this planet, we 
are necessarily limited in our information ; for, it was not 
till September 23, 1846, that it was detected by the tele- 
scopic eye to be a member of the Solar System. With a 
diameter of 31,000 miles, which subtends an angle of 2f 
seconds *of arc, it travels around the sun at a mean dis- 
tance of 2,862,457,000 miles, in 164f years, at the rate of 
about 12,463 miles an hour. Its mass is about l-18000th 
that of the sun ; and its density 1.69 or little more than 
that of water, about equal to the density of the planetoid 
Ceres. Neptune has a surface of over 3000 milli(Hi 
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square miles, and solid contents of nearly 15| billion 
cubic miles. A terrestrial pound would weigh little over 
IJ lbs. Its nearest approach to the orbit of Uranus is 
about 924 million miles, or a trifle over. As to its rotary 
motion, or day, we are not yet informed. One satellite, 
revolving around Neptune at the distance of 232,000 
miles, has been discovered, and another is thought to have 
been seen by Mr. Bond of Cambridge, and by Mr. Lassell 
of England. 

Section 9. — The Sun. 

This is the grand centre of our System. Around it, 
at various distances, with different velocities, and oblique 
inclinations, the whole multitude of planetary bodies of 
diverse magnitudes, masses, and densities, single individ- 
uals and groups, each in its own orbit, revolve in dissim-^ 
ilar periods of time, and all receive their light and heat 
from this mighty source. He is the grand sheet-anchor to 
which they are all moored by the powerful cable of grav- 
itation. . His diameter measures 887,076 miles, subtend- 
ing an angle of 32', as seen from the earth ; his bulk is 
1,401,910 times that of our planet, and his mass is over 
355,000 times greater. With a surface measuring nearly 
2j billion square miles and solid contents of about 357,000 
billion cubic miles, it presents a spectacle of grandeur. 
His density is 1-j^ times that of water. A terrestrial 
pound would weigh over 28 lbs. on his surface. The 
axial rotation is performed in about 25 J days, which 
makes the hourly velocity at the equator 4583 miles. 

Viewed through a telescope, the sun appears to have 
more or less spots, of a greater or smaller size on his 
surface. These generally have a dark centre or nucleus, 
and quite a wide margin of a lighter or fainter color. A 
fair view of one well-defined reminds the spectator of 
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the vista through a large inverted tunnel, with its apex 
towards the solar ground, and its sides of lighter hue. 
Sometimes, several nuclei are enclosed with one tract of 
this fainter phenomenon. When cast upon white paper 
through an achromatic telescope, their tinge is of a deci- 
ded purple, a fact noticed in September, 1850, and many 
times since. By their motion, apparently across the solar 
►disk, in about twelve or thirteen days, his period of rota- 
tion has been determined. They are not always per- 
manent ; but often change their shape, and sometimes 
disappear very rapidly. Explosions have been observed ■ 
among them. In 'the Fall of 1850, (Sept.) quite a large 
:spot was at considerable, though not very great distance 
from the centre of the disk. Suddenly, a numerous 
group of fragments seemed to ascend, diverging as they 
rose, perform a curve, and descend again towards the 
>surface. A difference was perceptible in the sizes of 
these missiles ; some seeming po larger than fine mustard 
seed shot, while others resembled double B's, and one or 
two appeared like buck shot. The smaller were longest 
in sight. All were of an apparently black color ; and 
»none of them diverged so much as to shoot beyond the 
telescopic field. The whole phenomenon was of brief 
^Juration ; but, it was a perfect spectacle. Over two hun- 
dred spots have been counted in One group ; and the 
younger Herschel estimated the area of one he observed 
to be 3780 million square miles. 

Besides these dark appearances, there are at times 
visible certain streaks of light, brighter than the general 
surface. On one morning, several months since, the 
vapor cast a ruddy, but transparent veil over the solar 
disk, which rendered it an easy object of observation 
without a shade-glass, even through a telescope of more 
than three inches aperture. His entire surface was varie- 
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gated with figures of various shapes and extent, bounded 
by straight or curved lines of brilliancy. It resembled a 
splendid tesselated area. According to Sir John Herschel, 
a minute inspection of the sun, with sufficient telescopic 
power, reveals a fine mottled appearance, or numerous 
pores, incessantly in commotion, all over its surface.* It 
seems like an immense caldron of luminous fluid with 
upward and downward currents occasioned by chemical 
changes or ebullition. 

The darkest portion of the spots is supposed to be the 
solid body of the sun, or a partially opaque screen, dis- 
closed to the eye by a separation of the luminous enve- 
lope, and the fainter section is the side of a second 
envelope through which we see the darker ground. 
During the sun's rotation, after one of these phenom- 
ena has passed the central part of the disk, its black 
portion diminishes gradually till it disappears, and so does 
the margin or lighter side towards the discal centre, 
similarly diminish, while the margin towards the sun's 
edge increases. Thus, has the depth of the envelope 
been attempted to be measured. Sir William Herschel 
estimated it to vary from two to three thousand miles. 
Nor should the luminous coat be slighted in the calcula- 

♦ Professor Mitchell says : ** I have watched the solar spots for 
three years, and find it quite impossible to reconcile the phenomena 
with any theory which supposes extreme mobility in the particles 
composing the exterior surface. The outline of the penumbra is 
seen sharp, keenly defined, and cutting directly across the small 
mottlings or pores, as though the exterior were a crust, hard and 
solid, melted out from beneath by some internal agent Again, the 
outline of the dark core of the spot eats into the penumbra sharp 
and sudden, sometimes in long black filaments of irregular shape, 
but always without any such gradual shading off as might be antici- 
pated in case great mobility existed among the particles of matter 
composing the exterior coating of the sun." 
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tion. Some spots have been measured to a linear extent 
of 45,000 miles. Now, a minute of arc is equal to 27,900 
miles on the solar surface. Suppose we see a spot one 
minute in diameter. Its margin is generally wider than 
the dark nucleus even near the vertical line of the sun's 
centre. Sixty seconds make one minute. Then, the 
margins may be 22" or 24", sometimes more, and the 
nucleus 16" or 12". Allowing for the obliquity of their 
direction, it will be obvious that Herschel did not over- 
estimate the depth. A second on the sun is equal to 465 
miles. Were this immense sphere to be stripped of its 
thick coating, as we would peal an orange, its volume 
would be sensibly decreased, and its density considerably 
augmented, while the mass would be scarcely changed, 
but its superficial gravity would be affected by the upper 
mass of matter. And it is quite evident that some allow- 
ance should be made in these particulars, for the 
thousands of miles of imponderable matter at the real 
extremities of the solar diameter. 

From an examination of apparent facts, there is none 
sufficiently conclusive to compel our belief that the real 
solar surface is any warmer than 'that of the planets. 
The tendency of radiation is as generally outward, into 
space or atmosphere, as the tendency of gravitation is 
centre-ward. Heat is repellant ; gravitation, attractive. 
The surface of the solar burner is evidently towards the 
planets, and not towards the solar body, or with such 
effulgence continually striking upon it, that body would 
not present dark spots, as it does. It would be of uniform 
brilliancy with the envelope, or of no perceptible contrast. 
Thus may the ground-work of our central orb be very 
comfortably screened from the intense glare and heat 
above, as a traveller on a high mountain-summit is 
screened from the tempest of thunder, lightning, and rain, 
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which are in clouds far below him, and are following their 
downward tendency of gravitation in their practical ope- 
ration. He does not expect to be drenched with that 
shower, however furiously it may pour upon the heads in 
the valley ; for, the rain-drops wiH not fall in his direction. 

The sun is a globe, rotating upon its axis, and de- 
pendent on no other material orb for its supply of light. 
It is self-luminous; and is at times more or less obscured 
by its own action. In the year of our era, 360, it be- 
came suddenly eclipsed to all the eastern provinces of the 
Roman Empire, and so continued from early dawn till 
noon. The stars were visible ; and its duration precludes 
the very idea of an interposition of the moon, and a 
consequent ordinary eclipse. Darkness was total. When 
the sun reappeared, it first came in a very slender 
crescent, then, a half disk, and finally was restored 
entire. About A. D. 536, it was obscured for fourteen 
months, so that very little light was visibly radiated. It 
was thought that something had clung to its surface 
beyond the possibility of extrication. In A. D. 626, half 
the disk was invisible for eight months. In A. D. 934, 
the solar light was diminished sensibly for two months. 
Vivid flashes of lightning preceded its re-appearance, 
which was rather sudden. In September, A. D. 1091, it 
was darkened for three hours, and after the restoration of 
its brightness, the disk still retained a peculiar tinge. In 
A. D. 1206, February 28, complete darkness came on by 
day and lasted six hours. A similar phenomenon oc- 
curred in June, 1191. In A. D. 1241, Michaelmas, the 
stars were visible at three o'clock, P. M. In A. D. 1547, 
the solar disk appeared blood-red for three days, and 
many stars were visible at noon. 

From careful observation and from many hours of 
practical reflection, it has been determined that the sun, 
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together with his family circle of planets, is actually 
moving progressively in space at the rate of 423,460 
miles a day towards a certain star in the constellation of 
Hercules, and is performing an immense sidereal cycle of 
millions of years in duration around the remote Alcyone^ 
the brightest orb of the beautiful Pleiades. This motion 
of course makes Hercules apparently approaching us; 
and by no means denies that the sun is one of a binary or 
of a multiple set, of which Alcyone or some other orb is 
its mate. But more on this latter point, under the bead 
of Stars. 

Section 10. — Comets. 

The solar empire is variegated by a species of rapidly 
wandering bodies, whose orbits display a much greater 
eccentricity of contour than any of their more moderate 
neighbors. They come dashing towards their temporary 
goal from all quarters, and in a multiplicity of shapes. 
Several hundreds of these grotesque objects have been 
observed within the last twenty centuries. About two 
hundred have had their orbits and periods calculated, 
which range from a very few years to many centuries. 
Six of them accomplish their entire circuit within the 
orbital area of Neptune. The periods of these vary from 
3^ years to 7^ years. 

Most of those, thus far observed, have a luminous train, 
extending in some cases sixty or seventy degrees, many 
million miles in length, and always pointing more or less 
from the sun. Small stars may be easily seen through its 
gossamer texture, without any apparent diminution of the 
stellar lustre. It was by watching the apparent progress 
of a star, seen through the train of a comet in April, 1854, 
towards the nucleus, that its retrograde motion from the 
sun was inferred, and on calculation proved to be correct. 
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Others have no train visible. As they recede from their 
central focus, the train expands and fades away. It 
concentrates and brightens, as they approach the same. 
Their velocity also is accelerated as they draw near the 
sun, and diminished at their departure. It ranges from 
nearlya million mile^ an hour to a state of comparative 
stagnation. They shine with original light. Their nucleus 
or head generally appears more dense than their filmy 
appendage. Sometimes, stars small as the sixteenth mag- 
nitude, eleven grades beyond the reach of unassisted 
sight, are telescopically visible through any portion of 
the comet's texture. The nucleus is enveloped in a 
haze. 

Whether these trains are caused by an emanation of 
matter from the main body or head, where they have one 
perceptible, or by the radiation of solar rays, which they 
absorb at their perihelion passages, or are the solar rays 
themselves transmitted through the nuclei as through an 
immense lens, has not yet been fully agreed upon. Some 
are apparently opaque, brilliant, and varying in intensity. 
Indeed, very little is known of their physical constitution. 
The vast energy of innate repulsion, with which all 
cosmical bodies are saturated, to counteract the otherwise 
crushing tendency of attraction locked up by its side 
within the same circumference, is a sufficient guaranty 
against any serious collision among any of them. This 
applies as well to comets as to more solid masses. 

As to the train sweeping a planet from its orbit, if we 
bear in mind the fact that the most rapid specimens and 
the longest, as well as the more moderate in dimensions 
and speed, invariably point away from the sun, we may 
venture to assert that these long-flowing appendages might 
possibly do about as much damage to a solid body as the 
jack o' lantern from a mirror would to the platters on a 
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dinner table. It has been generally thought that the 
concentrating inclination of the orbit of Encke's comet 
proves the existence of a resisting medium in space, 
though certain observations, made on Halley's comet in 
1835, may finally modify this opinion quite essentially. 
Then, the rapidity of the motion, executed by the ex- 
tremity or tip of the train, during the comet's perihelion 
passage would rather seem to militate against the idea of 
resistance, if not against the very materiality of the whole 
cometary appendage. Select the comet of 1680 with a 
tail of ninety-six million miles in length, its nucleus 
grazing within 130,000 miles of the solar surface, and 
flashing at the rate of nearly a million miles an hour. 
Remember the small circle described by the hub of a 
wheel, compared with the outer extremity of its spokes, 
and the idea is plain. To accomplish the circumference 
of such a vast sweep as it must, to keep pace with the 
darting nucleus, that exterior surface of the train must 
achieve a rate of speed not less than three million miles 
a minute. Would not such velocity tend to deflect an 
immense material column and give it a curved appear- 
ance, were its route through any resisting medium ? 

Section 11. — Zodiacal Light. 

This is another luminous phenomenon, about which we 
are very meagrely informed. It appears like an enormous 
truncated cone of galactic light, considerably inclined 
(some 60° or 70°) at our latitude in its position, and 
extending from its base of ten to twelve degrees at the 
horizon, upward towards the sun. It is best seen during 
spring and autumn. Sometimes, mid- winter brings it out 
in bold relief. Twilight only can exhibit the cone to 
advantage. 

The visible length of this translucent column varies 
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according to circumstances. Some carry its vertex 100® 
from the sun's place. At all events, its apparent station 
is in the sun's direction, — at the east before his rising, 
and at the west afler his setting, though the nature of 
gravitation will hardly allow it to be the atmosphere of 
our luminary. Its base appears more dense and bright 
than to.wards its apex. 

In tropical climates, it is more conspicuous, and its 
attitude more upright. When at Caraccas, Humboldt saw 
it in January, after seven o'clock in the evening. It 
continued in sight nearly four hours after sunset. Its 
summit towered up fifty-three degrees above the base. 

Some philosophers of note consider it connected with 
the November meteors. As we draw near its locality, in 
the course of our annual revolution, its particles become 
visible, assuming the appearance of shooting stars, as 
when we bring nebulous tracts telescopically nearer, the 
apparently impalpable mist becomes granulated, then 
starry, and finally a vast congregation of sidereal sys« 
terns. 
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CHAPTER VI. 

compendious sketch of the firmament. 
Section 1. — The Stars. 

Having observe(l the characteristic of variety con 
spicuous among the members of our own system, we are 
somewhat prepared for a similar feature in the aspect of 
the general heavens. That there are numerous shining 
objects scattered in every direction over the sky, any 
person with good eye-sight may satisfy himself at a 
glance on any clear night, if he will take the trouble to 
look over head. That these objects are at immense 
distances from us and from each other, has been deter- 
mined by mathematical observation and calculation. The 
nearest of the stars is very nearly twenty-two billion 
miles distant. Others are at an inconceivably greater 
remoteness. Recent observations have demonstrated the 
actual motion of many ; and appearances seem to incline 
astronomers to believe that all are in a continual change 
of position. 

Various colors variegate the stellar orbs, and different 
degrees of brilliancy distinguish them. They are clas- 
sified into several grades or magnitudes and kinds. Those 
of the first magnitude number about two dozen, and are 
the brightest. Of the second magnitude, are fifty or 
sixty. There are about two hundred of the third ; and 
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thus onward to the seventh cla^s inclusive, from 12,000 to 
15,000 stars are registered. Above the fifth magnitude 
our ordinary sight hardly extends ; though a clear atmos- 
phere may afford to a sharp eye some of the sixth rank. 
Sometimes, different degrees of brilliancy attend the same 
star. Such is the case with the periodical kind, of which 
some forty or fifly have been discovered. Algol varies 
from the second to the fourth magnitude, every two or 
three days. Mira decreases from the second magnitude 
to invisibility, which continues for five months to the 
naked eye. Its period is little over 331^ days, most of 
which time it is dim. Beta Lyrae passes from the third 
to the fifth magnitude in six days nine hours. The clean, 
white splendor of Sirius, contrasted with the blood -shot 
hue of Aldebaran ; and the bluish tinge mingled with the 
sparkling brilliancy of Capella, and the fiery aspect of 
An tares, though composed of orange and indigo shades, 
are perceptible to the casual observer. 

Then, of the double stars, more than six thousand of 
which have been discovered, complementary colors dis- 
tinguish their components. Red, yellow, green, blue, 
white, crimson, scarlet and purple, are visible among the 
multitude, separable by the telescope. Members of the 
couple differ in size. — There are also certain binary stars, 
whose revolutions around each other and a common 
centre, vary from thirty or forty years to over a myriad 
of years, like the happy couple in Andromeda. Even 
our own sun is more than eighteen millioii years in per- 
forming his circuit around his stellar centre, at the rate of 
more than 400,000 miles a day. Some stars, like some 
planets, travel faster than others. There are Xi UrssB, 
Gramma Leonis, and 6 Eridani, very fleet travellers, 
surpassing those in our own system. Provided Alpha 
Centauri only moves between 7000 and 8000 miles 
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hourly, if perchance the angular measure hetween its \ 
two members be correct, and indicates their exact dis- 
tance from each other, ^nd their assigned annual parallax 
be true, that is equal to nearly one-half the velocity of 
our Orb around Alcyone at a much greater distance* 
That all or many of these stars should be surrounded by 
a thick luminous envelope like that of our sun, is not | 
strange, nor that their masses should be less than their 
bulk would seem to warrant. A revolutionary progress 
rather denotes an accompanying rotary motion as an indis- 
pensable requisite of Nature's regulations, and a rotary 
motion is equally indicative of progress in space. Why 
not the same with a star, as with the sun, planets, and 9 
cannon ball ? — There are also triple, quadruple, and mul- 
tiple systems of stellar bodies, industriously engaged in 
achieving their complex circuits, and in working out their 
assigned destinies. These are of divers bulks, and pro- 
ceed at different velocities. 

In some parts of the heavens are other configurations, 
resembling globes or ellipses in shape, and composed of 
multitudes of stars, either closely condensed, or more 
loosely packed, or rather sparsely scattered, yet not too 
much so, as to exclude them from their proper group. 
The Seven Stars, or Pleiades, through a telescope, glitter 
like pure diamonds, and hundreds of companions are 
revealed to the assisted vision. Another more diffused 
group is comprised within Coma Berenices, hardly per- 
ceptible under the light of the full moon. Then, in the 
constellation Cancer, appears quite an obscure one of 
very small members; but, with optical aid, a beautiful 
aspect is presented. Another magnificent collection of 
compact splendor is seen in Perseus. One or two sec- 
tions of it resemble a pyramidal heap of twinkling points, 
almost as thickly crowded together as a swarm of bees. 
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Their outline fills a space quite 40' or 50' in diataeter. 
It is in the northern region of the heavens. 

A very beautiful cluster of nearly equal stars may be 
seen in Sobieski's Shield, distinctly separate, and of con- 
siderable apparent magnitude. It is full measure for a 
moderate telescopic field. The grand cluster in Hercules, 
so dim and hazy to the eye, when viewed through a five 
or six inch refractor, is splendid beyond previous con- 
ception. A condensation seems to characterise the centre, 
knd branches of beaming stellar orbs radicate in nume- 
rous directions. As this magnificent spectacle bursts 
upon the sight, exclamations of astonishment and admi- 
ration burst from the spectator's lips. There are others 
of more or less note scattered over the firmament ; but, 
enough have been selected as specimens. 

It is estimated that there are eighteen million telescopic 
stars in the whole Milky Way, uninterrupted by any 
nebulsB. And since most of the four thousand nebul©, 
already discovered, are resolvable by our present tele- 
scopic calibre, if we suppose each to contain only as 
many orbs as does our Gralaxy, not less than seventy-two 
thousand millions must exist within our scope of vision. 

As to velocity, our planet Mercury travels over thirty 
miles every single second of its existence. Light flashes 
at the rate of 192,000 miles a second ; and electricity 
almost instantifies its time of passage across copper wire, 
by achieving the distance of 288,000 miles in a second. 
Some of the stars are believed to surpass Mercury's 
velocity; and we know the comets far outspeed that 
nimble planet. All this is excelled by the almost simul- 
taneously shooting of the Northern Light columns from 
horizon to zenith, and the immense billows of luminous 
appearance which they roll across the blue canopy. 

So exceedingly remote are some of the stars thought to 



80 DISTANCES. SIZE. — VEGA. 

be, that Sir William Herschel computed the distance of 
the remotest, visibly reflected by his great four feet spe- 
culum, to be so immense, that 3541 years were requisite 
for light to travel across the interval ; and that almost two 
million years were essential for the arrival of light from 
the remotest luminous vapor seen by the same instru- 
ment. The mammoth of Lord Rosse, with six feet 
diameter, will penetrate yet deeper, much deeper. But, 
this constitutes only the radius of a circle, which must be 
doubled to obtain a diameter ; for, the telescope penetrates 
as far in the opposite direction. 

The central body of our own system presents to our 
consideration quite a specimen of size ; but, sunk as far 
into space as Sirius is estimated to be, it would subtend to 
us an angle not exceeding one five hundredth part of a 
second of arc, which is five hundred times smaller diame- 
ter than the least possible visible area, that can be 
perceived by us upon the solar surface. Then, as Sirius 
seems, by photometrical experiments of extreme delicacy, 
to emit a brilliancy nearly equal to that of fourteen of our 
suns, if this is any criterion of that starts dimensions, 
what an immense orb it must be, — incalculable! A 
careful measurement of Vega by Sir William Herschel, 
with .a magnifier of 6450 potency, would give it a dia- 
meter of nearly nine million miles, and supposing . its 
parallax to be 0.261'', as computed by Struve, an hourly 
motion of 13,000 miles would be deducible. Vega is 
more than ten billion miles nearer to us than Sirius, 
which is the brightest star apparent to our vision. 

But, when we consider the simple fact, that almost 
every new instrument of greater power and nicer adjust- 
ments than its predecessors, and an increased number of 
observations, together with patient revisions of old cal- 
culations, are constantly altering previous results, that 
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whole tables are revolutionized by the more recent appli* 
cations of analysis and better data, that even planetary 
distances, masses, velocities, densities, and physical phe* 
noroena, are on a quicksand foundation, that the stars 
themselves are occasionally changing their rank in the 
scale of distance by these new processes, may we not 
safely pause before we settle down on the parallax of 
these stars, and on the measurement of interval between 
their components as punctiliously accurate^ especially 
when we find these represented by such minute quan- 
tities as the half, or even the one-twentieth of a second 
of arc ? What a mere breath of variation might double 
or quadruple their speed, and their remoteness from us 
and from each other. Sirius was regarded as the nearest 
star, not long ago. Now, Alpha Centauri, 61 Cygni, and 
Vega, are nearer by computation. Indeed, the first 
named is four times nearer. Do they not differ in bril- 
liancy, or size, or both ? Are we certain that the lines of 
orbital interval are not somewhat obliquely situated to our 
line of vision ? The least angle would occasion a sen- 
sible difference in the value of our measures, nice as they 
may be. Compared with the age of Astronomy as a 
science, this, measurement of stellar parallax is in its 
infancy. It occupies but an atom in the long tract of 
duraticm occupied by the antiquity of the science ; but, its 
application is by no means confined to a mere point in 
space. New facts may modify or entirely reverse some 
conclusions already deemed permanent. Sidereal masses 
may be otherwise estimated, if neighboring stars or 
groups should hereafter be found to retard the velocity 
of the binary systems by counter attraction. £ven, in 
our own planetary family, the calculations of sudi giants 
as Newton, Lagrange, Laplace, and Bouvard, have been 
modified, by more recent observations on Jupiter. Hjf 
6 
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mass is found to be l-1048th, instead of l-1070th, of 
that of the sun. Mercury's mass is now reckoned at only 
two-fifths of its former estimate, a reduction of more than 
one-half; and its density, once considered over nine times 
that of water, has been diminished to five times. The mass 
of Uranus has been modified by a diminution of l-SOOOth. 
Nor is the weight of Saturn estimated as it once was. 
To the mean distance of Mercury from the sun, one-third 
of a million miles have been added ; to that of Venus 
and of the Earth, one-fourth of a million each ; to Mars, 
a million and a half ; to Jupiter, five and four-fifths mil- 
lions; to Saturn, nine millions; and to Uranus, twenty- 
eight millions. Thus, we might proceed to the velocities ; 
for, they must travel faster around a larger orbit, if they 
would accomplish the journey in the same time as for- 
merly » So might we point out substantial alterations in 
their estimated diameters, their polar compressions, and 
their rotary motions. How widely different is the present 
obvious solar system to that of the ancients. Beside the 
Sun, MooU) and Earth, they had five planets. Gralileo 
revealed the four moons of Jupiter ; Huyghens and Cas- 
sini, the five belonging to Saturn. Even this beautiful 
annulated Urn of heaven was then represented as a de- 
formed globe, with an awkward wen on either side. 
Afterwards, it was partly redeemed from its bizarre 
appearance, and diagrammed as a shining sphere with 
lateral ansae or handles. Now, there are not only five 
satellites, but eight dance attendance upon their primary. 
Not only one splendid ring, shining like burnished silver; 
but, this is trebled in principal divisions, and these again 
doubly subdivided even to the transparent gauze-texture 
constituting the inmost circlet. Uranus and Neptune, 
with their moons, have been admitted into the association, 
besides a company of twenty-nine planetoids. 
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Then, in addition to an increase of diameter by some 
four thousand miles, the sun has been, as before stated, 
detected in performing a third motion in universal space, 
towards remote constellations, and receding from other 
clusters in the rear. So well established is this fact con- 
sidered, that a very eminent astronomer thus positively 
speaks of it : " No one, who reflects with due attention 
on the subject, will be inclined to deny the high proba- 
bility, nay certainty, that the sun has a proper motion in 
some direction ; and the inevitable consequence of such a 
motion, unparticipated by the rest, must be a slow average 
apparent tendency of all the stars to the vanishing point 
of lines parallel to that direction, and to the region which 
he is leaving.'' As to the rate of this motion, alluded to 
by the German cardinal, Cusa, a century before Copev* 
nicus, improved upon by the elder Herschel, coincided ia 
by Argelander, and confirmed by Struve's observations, 
astronomers differ. Bessel and a writer in the American 
Miscellany agree, while both vary from Doctor Nichol of 
Scotland, and Professor Mitchell of America, who like^ 
wise disagree with each other, on this point. We might 
go on from step to step, loosening one item after another,, 
till our certainties bordered upon the solitary unit. How 
then can we affirm so positively of the velocities, masses,, 
and densities, of binary or multiple systems, as if not 
subject to any farther modifications, and as accurate to ba 
iota? 

Section 2. — The Nebulje. 

To the naked eye certain objects, situated in several 
sections of the sky, appear like luminous patches of 
various shapes, sizes, and brightness, with no more de- 
fined component grains than particles of mist. Of this 
description is the Milky Way, to pronounce which as 
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occasioned by the glimmering and intermixed light of 
myriads of stars, removed very far fVom us, was coo^ 
sidered quite a theoretic discovery in Anaxagoras, some 
twenty-one centuries before the telescope was known. 
To a near-sighted person, the whole nocturnal heavens 
form one grand nebula. Apply the concave glasses to 
his eyes, and a new spectacle enraptures him. The 
Galaxy then has its distinct stars, indeed; but, most of 
it is misty with tracts of shining dust. Furnish him with 
an opera-glass, some particles of the dust assume the 
appearance of separate points. Put into his hands a good 
spy-glass, these points appea;r more distinct and brighter, 
while their number is increased. Let him now peer 
through a four or five inch refractor, the scene is magnifi- 
-cent beyond any verbal description. Hosts of stars have 
•suddenly grown up from that tremulous «oil of beaming 
dust, and the deep blue back-ground is clearly visible 
^between the intervals. Introduce to him one instrument 
after another, each exceeding the previous, in capacity, 
till you have defined every glittering mote, and demon- 
strated it by ocular evidence to be a perfect star, and he 
is bewildered. The mind of man is astounded at the 
effect of his own inventions. Those dim specks of misty 
light have been changed into blazmg orbs, almost too 
brilliant for the eye, and they are marshalled out in island 
myriads. 

Such has thus far been the progress of telescopic 
resolution of many nebulae, while numbers yet obstinately 
resist the inquisitive importunities of our largest and best 
instruments. They do not yield ; but the astronomer has 
a considerable store of hope in reserve. For instance, 
thus he reasons as to the Magellanic Clouds. Supposing 
them, as an estimate propounded by a fair man, to be at 
ten times the distance of Sirius from us, and the largest 
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tract to be a globular body, measuring six degrees through/ 
or an equivalent to twelve times the apparent diameter of 
the full moon, let us endeavor to bestow upon the subject 
a moment's attention. 

A terrestrial object subtending a less visual angle than 
one minute of a degree is pronounced invisible ; and no 
space on the sun's surface smaller than a second of arc is 
perceptible as a visible area ; though parallactic measure* 
ments have been carried much farther, and micrometers 
have penetrated into fractions of thirds. At Neptune, the 
sun subtends an angle of one minute. Sirius is over 
thirty thousand times the distance of Neptune from us. 
The solar angle at Sirius therefore is less than one-thirty 
thousandth part of a minute, or one-five hundredth part of 
a second, and the solar light equal to one-hundredth of 
that of our satellite. At ten times the remoteness of 
Sirius, the angle would be reduced below one-five thou- 
sandth part of a second. Thus, a telescope of one 
thousand magnifying potency would show our sun at that 
distance as subtending an angle of one-fifth of a second, 
and with an intensity of light equal to our full moon. 

Having calculated how small or minute our sun would 
appear at the extremity of that vast reach, let us ascertain 
the solid capacity of such a globular extent as the largest 
Magellanic Cloud would be, if placed there. A straight 
line at right angles to our stand-point, measuring six 
degrees, would stretch along a space of more than a 
hundred billion miles, at that distance. It would contain 
nearly a hundred and fif\y millions of our suns, ranged 
side by side, like beads on a string. We have seen that 
our solar orb, removed so far off, would be so diminished 
in apparent size, if visible at all, even as a very minute 
spark, as to be but a glittering mote, a fine particle of 



86 EXTENT AND CAPACITY OF THE MAGELLANIC CLOUDS. 

luminous spray like dust in a sun-beam; and a large 
number of these would form an aggregate appear* 
ance like the ground work of our Galaxy to the unaided 
eye. 

But, would the walls of such an enclosure, vast as it 
must be, contain a sufficiently large quantity of suns to 
present a general misty aspect ? This is another seeming 
difficulty to encounter. Perhaps, it may be partially 
solved, if we just reflect that the diameter is to be cubed, 
or multiplied twice into itself, and that product by the 
decimal .5236, to procure the solid contents of a sphere. 
Apply this rule to the hundred billion diameter of the 
major Cloud, and you get a volume measuring more than 
five hundred thousand sextillions of cubical miles. It 
would receive one and a half quadrillions of suns large as 
ours. Now, this would make quite a respectable nebula ; 
for, should we allow to each sun an orbit of half a billion, 
two hundred times larger than Neptune's, there would be 
space enough left for three billion such bodies. And if 
we consider that our Milky Way contains only eighteen 
million stars, the major Magellan would easily stow away 
within its liberal circumference over a hundred and sixty 
thousand of our Galaxies. Nor, is there any substantial 
reason for disbelieving that these myriads of bodies would 
very much resemble the star-dust in our own radiant 
nebula, or that mellow stellar atmosphere of the alleged 
Clouds. 

May there not be, among such a vast number of orbs, 
a variety in size and brilliancy ; — some perhaps larger 
than Sirius ; others, smaller than our sun ? Some bright, 
others dim ; some apparently huge, others fine as motes ? 
Our own System ranges from the stately Jupiter to the 
smallest planetoid. It has its glittering Venus, and dusky 
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Uranus. Jupiter, Saturn, and Uranus, are miniature 
planetaria or systems in themselves. The numerous 
planetoids beyond Mars form quite a decent cluster. 
How prominent in the foreground of this mezzotint tract 
of Magellan would such an orb as Sirius stand forth, when 
contrasted with little motes of only a five hundredth of a 
second in diameter, as our sun would appear at his side ! 
To distinguish them one from another, would require eyes 
nearly as keen as those, which are said to behold the 
elementary particles of our atmosphere as distinctly sepa- 
rate, as a common eye can see small shot in a glass 
vial. 

Sir John Herscbel surveyed those clouds with his 
eighteen inch speculum. This is about equal to a re- 
fractor with eleven and a quarter inches aperture. The 
Pulkova refractor of fifteen inches, or its twin fellow in 
the United States, might have resolved them yet more ; 
and the Rev. Mr. Craig^s twenty- four inch object-glass 
might have clef\ more of those lucid points asunder. 
Even the elder HerschePs telescopic shield of four feet 
breadth was more powerful ; and the six feet giant of 
Lord Rosse might have done much better than any of 
them. * It has exhibited certain spiral nebulae and other 
phenomena in such a style as neither Sir John^s nor Sir 
William^s telescopes ever displayed them. Speculum and 
object-glass have thus far been cilst into a deeply shaded 
background, in their observation of clusters and nebulae, 
by this mighty optical Polyphemus. Numbers, combined 
with distance and comparative magnitudes, are adequate 
items for the foundation of a misty nebula. Comets' tails, 
small chips from recently finished globes, and refuse 
grains of star-beams whirled off the rim of the creative 
Potter's wheel, seem hardly indispensable. 
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These nebulae are classed into resolvable, irresolvable, 
planetary and stellar. There are also a few of an annular, 
and others of a spiral form. Nebulous stars may likewise 
be mentioned as of near kin to them. The first are con- 
sidered as inlmense collections of orbs, large and small, 
dim and bright, arranged in regular and irregular outlines. 
The second are deemed inseparable by any telescopic 
power. To this class, the grand nebula of Orion, with 
some others, belonged, before Lord Rosse and Mr. Bond 
granulated them. The " little flocky masses like wisps of 
a cloud," which made them appear an entirely difierent 
object from a cluster through HerschePs reflector, have 
been recently moulded into separate dots, to the utter 
overthrow of all previous wise speculations. The third 
kind resemble planets; but, from distance and apparent 
size, subtending diameters of 12'' and 20'', their real 
magnitudes must be immense. The fourth order are dim 
globes surrounded by a blurry margin or halo, while the 
nebulous star has a brighter nucleus set in the midst of a 
circular haze of light, which Herschel regarded as com- 
posed of innumerable stars smaller than the central mass. 
The annular nebula is a faint, broad ring of luminous 
matter, sometimes oval in appearance. It is a rare object. 
The great spiral nebula, discovered by Messier, in 1772, 
and sketched by the junior Herschel, in 1830, was " re- 
solved by Lord Rosse into one magnificent cluster, in the 
shape of an immense whirlpool, in 1847." Even the 
curled films, visible through the mammoth Reflector, as 
floating or emanating from this nebulous vortex, like 
branches of illuminated vapor, may yet be as efiectually 
rolled into substantial balls or dots, as were ^^the little 
flocky masses" in Orion. 

The analogical needle, so far as we can see, cer- 
tainly does not point to absolute irresolvability, even if 
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it do not indicate future resolution. Those nebulous 
patches, which send off streamers of light matter, may 
be no nearer than their branches or spurs ; but, these 
branches, like those in the chief cluster of Hercules and 
the Crab nebula, may consist of smaller and fewer stars, 
and farther removed from each other, according to their 
proportional area of space. And it may be that they are 
constituted of gauzy materials for the future formation of 
stars, — the Universe not yet being finished, and the Lord 
having only created a part of the heavens and the earth in 
six epochs, and pausing over His half-completed stint for 
a seventh or sabbatical epoch ! But, who is to decide ? 
We would, by no means, venture to conclude that the 
nebulsB are attenuated as comets^ tails, merely because 
they seem so to the sight, any more than we would 
pronounce the semi-translucent oval of Andromeda a real 
comet, because it is often mistaken for one ; for, some- 
timeS, appearances are deceptive. Nor can we easily 
believe they are the surplus fragmentary remnants of the 
Creator's stock, after He had fabricated the august struc- 
ture of the Universe. We entertain a loftier idea of His 
omniscient forethought, calculation, and skill, than to im- 
agine He would, in a slovenly manner, leave large heaps 
of rubbish around the premises. A neat mechanic would 
not be guilty of such an act, even to his new wood- 
shed. 

That there may be vast tracts of ethereal fluid floating 
about the immensity of space is not impossible. It would 
be no more strange than the acknowledged variety of 
material densities in the orbs and other members of our 
own System. And for aught we know to the contrary, 
they may subserve very useful, purposes. Other groups 
of planetoids may also be circulating between the orbits of 
our superior planets, as we have serolitic sources between 
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US and Venus, meteorical bodies towards Mars, and larger 
ones between Mars and Jupiter. Still larger beyond Jupi- 
ter, beyond Saturn, and beyond Uranus, may, in process of 
time, be found partially filling the spacious voids of those 
wide orbital intervals. Analogy not seldom outstrips 
probability, and demonstration rallies to aid and confirni 
the deductions of analogy, that lever of discovery. 
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CHAPTER L 

ON THE HABITABILITY OP PLANETABY AND STELLAR ORBS. 

Section. 1 — Analogical inferknob indicates 
habitability 

While the uplifted face and the wondering mind of 
man are seriously turned towards the star-spangled can- 
opy ahove, and he beholds the myriad throngs of rolling 
spheres shining in eloquent harmony, a peculiar train of 
reflection will be suggested by the imposing array greet- 
ing his vision. Contemplation will naturally desire to 
be satisHed as to the probability of those innumerable 
iH'bs being inhabited, or whether they are placed there 
merely as tinselled decorations to be gazed ait by one out 
4>f every hundred or thousand of each succeeding gene- 
ration of human beings who occupy this earth. Then, 
sre they mhabited by intelligences similar to ourselves? 
C^ has the wise, good, and powerful Creator oonstructed 
them in a rude condition, leaving each a vacant tenement, 
a mere mockery of utility, and only peopled one out of 
the countless tiumber within our visual reach? Suob 
queries will arise, will demand an answer at least satisfac- 
tory to themselves, long as meditative man continues a 
part of Nature, and his intimate connection with the 
terrestrial globe and of this with the Solar System, pre- 
serves an interest in his bosom expansive enough to 
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comprise the welfare of others as well as his own. So 
long as he is not too self-conceited, too niggardly, too 
contracted, to allow an equality at least to prevail, will he 
feel desirous to have other rational creatures participate in 
the bounties of a gracious Providence. This desire will 
not fail to generate an animating hope, which will much 
tend to inspire a glorious faith in the ultimate realization 
of his laudable wishes. 

After a survey of the heavens, not very dissimilar to 
that we have been describing, with a wide extent of prac- 
tical knowledge derived from an enthusiastic father's lips, 
from profound study, from assiduous personal observation, 
all through a long series of years, and blessed with optical 
aid enjoyed by a unitary few, the experienced astronomer 
and comprehensive examiner of both hemispheres indul- 
ges himself in the following strain. ^' Now, for what 
^ purpose are we to suppose such magnificent bodies scat- 
tered through the abyss of space ? Surely not to illu- 
minate our nights, which an additional moon of the 
thousandth part of the size of our own would do much 
better, nor to sparkle as a pageant void of meaning and 
reality, and bewilder us among vain conjectures. Useful, 
it is true, they are to man as points of exact and perma- 
nent reference ; but, he must have studied astronomy to 
little purpose, who can suppose man to be the only object 
of his Creator's care, or who does not see in the vast and 
wonderful apparatus around us provision for other races 
of animated beings. The planets, as we have seen, 
derive their light from the tun ; but, that cannot be the 
case with the stars. These, doubtless, then, are them- 
selves suns, and may, perhaps, each in its sphere, be the 
presiding centre around which other planets, or bodies of 
which we can form no conception from any analogy 
offered by our own system, may be circulating." 
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The plain and simple question propounding itself for 
our candid consideration seems to assume a very modest 
form. Are these orbs probably inhabited by rational 
creatures ? Circumstantial evidence in such a case, where 
logic claims a prominent part, is the most that can b^ 
expected, especially when direct and explicit revelation 
is wanting. And this is the natural evidence, upon whose 
force much of our belief in many very momentous mat- 
ters depends. This kind of evidence is more abundant in 
numerous particulars than any other ; and it is often 
valued as highly for the certainty of its disclosures as 
some kinds of direct testimony. As a natural theorem, 
the existence of Deity and the soul's immortality mainly 
depend on it for proof. Even the discovery of the planet 
Neptune was effected by its potent energy. The phases 
of Mercury and Venus were predicated upon its deduc- 
tions ; and the germ of the detection of the universal law 
of gravitation was developed by its searching power. 
Many of our items of information were originally derived 
through its friendly assistance. 

In the process of our search for an answer to the 
inquiry, the first step appears to be an investigation of 
the constitution of the celestial orbs, that we may ascer- 
tain whether they are possibly inhabitable. And the 
immediate theatre for the exercise of our investigation is 
found among the members of our own Solar System. 
From what is known and can be judged concerning the 
physical conditions of these members, let us then en- 
deavor to learn whether they possess reasonable requisites 
sufficient to warrant a candid belief of their inhabita* 
bility. 

Knowing something of the structure of our earth, and 
a portion of its history written in legible characters by its 
accurate autobiographer, Geology, and traced out by its 
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able assistant, Astronomy, let us apply the clue to its 
family associates. As we have seen, it has a globidar 
shape, is diversified with land and water, the latter cov- 
ering three-quarters of its surface and averaging a depth 
of three thousand feet, is surrounded by an atmosphere 
varying in density from the valley to the mountain- 
summit, is well supplied with light and heat, and by its 
inclination of 23** 27' to the sun's apparent path experi- 
ences the vicissitudes of the seasons and different leu^is 
of day and night, which latter are occaaioned by a rota^ 
tion once every twenty-four hours on its axis. Its surface 
indicates the vestiges of violent volcanic action, which has 
contributed to the formation of its crust. This crust con- 
tains numerous strata, well stocked with animal and 
vegetable remains of a long successbn of races, dtfl^ing 
in size and in correspondence to the living creatures and 
plants now extant, until man, the wonderful compound of 
animal, intellectual, and moral qualities, made his appear- 
ance as a superior creature. We observe these plants, 
animals, and races of men, quite dissimilar in certain 
striking points, but they coalesce as to their bodies, in the 
physical fact of a common terrestrial origin, and of pos- 
sessing a common basis of essential ingredients in th^ 
physical constitution. They are located in vanous dis- 
tmct regions, to which they are especially adapted. Theur 
distribution is not wholly confined to divers ages of the 
tract of duration, but th^ are found di^ributed over the 
area of the globe, which revolves in space. This featiure 
is signal through all the geological epochs. Having these 
facts in view, that this distribution was an act achieved 
extraneously to the interposition of the subjects thereof, 
that at the periods of its performance, these vegetable, 
animal, and human subjects were unconsciously passive 
to the effective influence stamping their destiny, locating 
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their several abodes or spheres, and prescribing the 
limits of the duration of each race and each individual, 
then compare these manifest data with others in the field 
of observation, above, below, and around us, we cannot 
but detect the traces of a striking resemblance among 
them. Soaring from the terrestHal surface to a survey of 
higher regions, we find planets, stars, systems, and 
universes likewise presenting a faultless symmetry of 
arrangement in space, and the stellar beams arriving from 
their remote sources eloquently announce tbat they too 
have seen years, centuries, and series of ages, roll by 
their standard of duration. Considering these things, 
we say, we may rationally expect to behold a plan, which 
has comprehended the rise and progress of every created 
thing within its infinite extent, and preserves one unbro- 
ken thread through every epoch and through the domain 
of every science, to be continued in consistency with its 
previous execution. A rigid, undeviating conformity to 
this plan, thus developed before our eyes by present 
actual operation and by vestiges of past ages brought 
within our reach, on this planet, seems to require a cor- 
responding distribution of animals and men, by popula- 
tions, over the Universe. Indeed, the discovery or 
consciousness that every orb but our own is a blank 
void, destitute of life and intelligence, a mere mock sun 
in the sky, would dash a billow of disappointment over 
us, and^.^fiQse of loneliness. It would be construed as 
an abrupt departure from the straight-forward course 
hitherto pursued. 

Section 2. — The Telescope. 

As already intimated, we would repeat that what is 
styled positive, ocular evidence, may never be the lot of 
humanity in the flesh. The optical instrument, which 
7 
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• is popularly called a telescope, may never be able, with 
its present construction, to aflbrd us any conclusive proof 
of the absolute non-existence of creatures upon other 
orbs. Though much improved and enlarged, this beau- 
tiful contrivance has yet many obstacles in its way for a 
clear field of view. Not only has it the difficulty of pro- 
curing unsullied glass, suitable for its achromatism, in suf- 
ficiently large disks to make a monster refractor as much 
superior to the six feet speculum of Rosse, as his is larger 
than our niiniature opera-glasses ; but, if procured, the 
enormous price attending such a lens, places it beyond the 
means of man to purchase, and beyond the ability of the 
optician to incur the risk involved in .its successful manu- 
ture. How much farther, beyond the generality of men, 
would it be removed ! But, nature has imposed a limit which 
prevents the enjoyment of too large monopoly by a favored 
few. Were such an extent of lenticular surface easily 
wrought into an accurately defining shape, another barrier 
would meet it at the threshold. In addition to the unwieldy 
apparatus essential to work it at all upon a pivot or uni- 
versal joint, it would encounter the undulations of atmo- 
spheric vapor obscuring and distorting every image 
centred at its focus, making it an undefinable phantas- 
magoria. 

What we have in use, is nothing more than a micro- 
scope. Telescope is a misnomer. What we style the 
microscope would be much better styled a telescope. It 
can penetrate much more effectually through the minute 
vista of infinity than the other can through the broad 
avenue. The one defines millions of grades beyond the 
reach of unassisted vision : the other blurs every distant 
object it magnifies, and swells an atmospheric ripple into 
a turbulent billow. Just as it would pick a lava pebble 
from the crater of the lunar Tycho, it is suddenly struck 
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with a groping blindness, like that of Elymas the sorce- 
rer. What we undoubtedly need is a closer conformity 
to the structure of the eye. We want to glance occasion-^ 
ally at the pail of clear water, and remark how much 
nearer the upper surface of the fluid medium the sixpence, 
in reality at the bottom, is raised, as our line of vision is 
made more oblique. We ought to study out more per- 
fectly and thoroughly the peculiar atmospheric density, 
which heaves a distant object above the sea-level just 
before the easterly or southerly or sea-breeze sets in, and 
brings it so much nearer to us in appearance, magnitude, 
and distinctness. We should fathom the varying refrac- 
tive power of our atmosphere under all circumstances, 
and pursue Optics with more zeal. Then, consider the 
cornea of the eye, a secondary atmosphere outside the 
crystalline lens, and the third, a qualifying, vitreous humor 
inside. All these constitute the object-glass of human 
vision, two humors and two lenses. The atmosphere is 
external to these ; and another medium is added, as it 
becomes charged with watery particles of evaporation. 
The grand desideratum is an artificial atmosphere to 
increase the refraction of the natural atmosphere, some- 
thing like the Barlow lens. Our eye is a microscope of 
sufficient capacity for an eye-glass. The common lenses 
are in contact with each other. Instead of being concavo- 
convex like the cornea, the atmosphere, and the looming 
vapor, the outer glass is double convex j and instead of 
being double convex with the greater bulge towards the 
eye end, like the crystalline lens, the inner glass is double 
concave ; and * there is nothing to represent the aquepus 
and the vitreous humors, in our instruments. They are 
not half so full imitations of nature as our French mani- 
kins are. 

In the general use of our large instruments upon bril- 
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'liant objects, a dazzling glare frequently fills the whole 
^eld of view. Cannot this defect be obviated ? Were a 
:set of smaller lenses so arranged as to imitate the reticu- 
'lated eye of the insect, each lens casting its image in 
common with the rest upon one focus, should we not have 
■a combined and homogeneous image illuminated to a 
great degree of intensity, and thus preclude the ill -defined 
blaze occasioned by a single, larger glass ? A number 
of plane mirrors have been placed at such angles to each 
other as to pile enough images of the sun upon one point 
to produce a heat sufficient to melt silver and copper. 
Why may not a similar contrivance be constructed to 
increase the brilliancy, and thereby avoid the expense of 
a spacious fiint-lens, and the difficulty of obtaining one 
^ree from imperfections ? Thus may we not improve our 
f celestial microscope ? 

But, with its burden of disadvantages, the telescope has 
ralready achieved wonders. It has penetrated almost every 
nook of telescopic visibility, and crudely examined almost 
every planet and star within its reach. From all its ex- 
ploring journeys, it returns with the same lack of success 
as to its search for inhabitants on those orbs. Not detect- 
ing aught of life upon any of them, it does not render a 
really negative report, but only acknowledges its inability 
to discern any traces of actual vitality. Were its axis 
directed towards the spiritual regions for proofs of man^s 
immortality, the same acknowledgment of its inadequacy 
would be the result. It could not perceive a spirit, were 
•one directly in its range. Set it in search after the Crea- 
tor, no better success attends its effort. But, because it 
sees not disembodied spirits, immortality is not thereby 
disproved. Because it beholds not God, who is every 
where present. His non-existence is not thereby demon- 
strated. So neither does its inability to distinguish ani- 
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mals upon Jupiter or Mars, conclusively settle the point 
against the existence of animal and intelligent life there. 
All that the mechanical observation of that instrument 
can prove in these particulars, is its own inability to de- 
tect such beings, even were it otherwise known that they 
occupy the other planets. 

It has, however, enabled us to understand the relative 
position and motions, to approximate the general physical 
condition and nature, to frame an idea of the external 
form and appearance, of the beaming spheres belonging 
to the Solar System, as well as to compute the distances, 
motions, and masses of some of the stars, and dissever 
those innumerable stellar molecules, which were so re- 
mote and apparently so crowded together as to defy sepa- 
ration by the unassisted eye, and to be regarded as 
wreaths of luminous vapor to be hereafter condensed into 
additional systems. Such an array of important items 
has it conveyed, that it towers far above the usual amount 
of evidence daily deemed abundantly adequate to estab- 
lish our firmest belief in many matters of no small mo- 
ment, and deeply affecting our temporal interests. 

Sect. 3. — Light and Heat. 

When we consider the surprising accuracy of mutual 
adaptation among all created objects upon the earth, of the 
earth and the System to which it belongs, and the conse- 
quent contentment of the animate creatures living upon its 
surface, we are induced to regard the arrangement as 
exhibiting marks of a benevolent design. Then, when 
we feel all our wants supplied by abundance, convenience, 
and even luxuries, when we reflect upon the bounty be- 
stowed in furnishing a due quantity of light and heat, the 
succession of quiet and shaded night to the exhausting 
bustle of day, the grateful vicissitudes of the seasons add- 
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ing zest to our comfort by their variety, and attempered 
so precisely to the welfare of our constitutions, the nicely 
balanced tendency of our bodies towards the earth's cen- 
tre to make them firm in their connection with its surface, 
without depriving them of easy powers of locomotion, the 
exuberant productions of the soil variegated with beauty, 
• accommodation, and utility, and of the refreshing springs, 
together with the vast profusion of pure air every where 
around us, do we hesitate to pronounce this earth to have 
been particularly designed for its inhabitants ? Now, if 
we find a strong resemblance, in many of these points, 
beaming forth from the distant planets ; if we find atmos- 
pheres, light, heat, gravity, orbital and rotary revolutions, 
the concomitants of those planets, together with other cir- 
cumstances of striking similitude, is not the inference of 
their being inhabited like our own earth naturally sug- 
gested by a consideration of these facts ? And when we 
farther reflect that they have one common Originator, 
whose operations, so far as we have been able to under- 
stand them, by an application of the different departments 
of science, are invariably conducted according to one 
fixed plan, this suggested inference is much corroborated, 
almost established as true. For, why should the Creator 
mar the harmony of that plan by an exclusive deviation 
on sucl> an extensive scale ? Mar it in favor of vapor, 
desolate spheres, brute matter, and against the existence 
of intelligent and moral beings, bearing His image and 
likeness, and holding dominion over the lower animals ? 

To forward our process of inquiry, we may remark that 
all the planets are moulded into a spherical or spheroidal 
shape, all revolve in the same direction around the sun 
with certain axial inclinations to the ecliptic and axial 
rotations, thereby deriving their light and warmth, and 
their various climates, from the same source. From what 
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has been experienced by travellers ascending mountains, 
we may reasonably infer that the higher we proceed, the 
colder becomes the air, and the fainter the light. Icicles 
and snow-heaps are the thermometers on lofty summits ; 
and brighter stars are the reliable photometers. Advance 
to more elevated regions, and the cold is too intense for 
animal vitality. Space, though traversed by millions of 
sun-beams and star-beams, is frigid beyond conception, 
and dark beyond conception. To be satisfied of this, spy 
at the towering peaks in the torrid zone ; and ask your- 
self why you behold Jupiter and the moon by night, if 
the sun does not then shine against them ? His rays must 
of course cross the interval, and if they illuminate it, why 
do we not observe it by night when the shade of our earth 
screens our eyes from the glare of the sun, as we observe 
the illuminated Saturn or Mars ? CeHainly, an equal con- 
trast would be occasioned. Not till we penetrate towards 
the base of the atmosphere, do we meet brilliant light and 
intense heat. 

These two properties are apportioned to the organs 
fitted for their application, and to the wants of those for 
whom they were designed. Though stationed at various 
distances from their centre, the periodical revolutions of 
the planets are uniform, and they preserve nearly the 
same distance, in their whole circuit. This occasions a 
uniformity of such light and heat as are meted out to 
them. Is it therefore necessary that they should be within 
cannon-shot of the sun to receive intense light and intense 
heat ? Is the city of London or the city of Boston more 
brilliantly illuminated or more comfortably warmed by 
the solar rays, in midwinter, when the earth is some three 
or four million miles nearer the sun than it is in midsum- 
mer ? Is not the upper surface of the air, though a few 
miles nearer the same source of light and heat than its 
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base, much colder and much darker than that base ? And 
is not the focal image of the sun, cast by a convex lens 
upon a smooth surface, more powerful both in light and 
heat up to a certain extent, as the diameter of that image, 
or its size, is diminished ; and does it not require a more 
distant removal from that surface to contract the focal 
dimensions ? * If this principle is not innate in the sun, 
how can that body transfer it to the burning lens ? We 
know that when the sun or any planet is expanded in 
apparent size by the telescope, an area of the expanded 
surface equal to an area of its natural texture has the 
same quantity of light, and no more. That quantity is 
diffused in proportion as the area is increased. Of course, 
the rays are less numerous to each expanded square inch 
or square mile. The light then is fainter, diluted. A 
similar opera,tion happens as we draw nearer the sun; 
for, the virtual effect of the telescope is to place the spec- 
tator in a nearer relative position to the object he is ex- 
amining. Hence, the principle above alluded to, seems 
to be resident in the sun, is communicable to other objects, 
and subject to modification by circumstances. 

It may be advanced that a larger lens or a larger spec- 
ulum makes the area under consideration brighter and 
more distinct ; and, therefore, more rays must be collected 
from the same extent to effect this. Such is indeed the 
fact. It is very true that a larger surface receives more 
rays from the same radiating or reflecting dimensions 
than a smaller one does, on the principle that a greater 
number of straight parallel lines composing a cylinder 
or cylindrical column would strike perpendicularly upon 

* Remove the sun &rther off, and a corresponding intensitj of 
heat will follow. Our atmosphere is dense enough for a little fur- 
ther removal to cause a conflagration of the terrestrial elements — 
the earth itselt Solar fire would bum a hole through its equator. 
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the horizontal head of a barrel than upon the head of a 
thimble. But, magnify that little area as much as the 
illuminating power has been increased, and the same pro- 
portion of rays will fall upon each portion of the large 
lens as is equivalent to the whole area of the small one. 
Either magnifier will diminish the light. 

We know it is asserted, that the intensity of light de- 
creases in proportion to the square of the distance from 
the luminous body. This may hold true in our atmos- 
phere ; but, does it, in empty space ? Would not a prac- 
tical application of the rule blot out every star from our 
vision ? Would it not so effectually clip their beams, that 
none would ever reach us ? If the solar light at our earth 
is equal, according to the estimate, to the light of 300,000 
full moons, and we follow the above rule, it must be equal 
at Saturn to the light of more than 3700 full moons, and 
of forty-five, when its reflex rays from that planet reach 
the earth. At Neptune, it must be equal to that of 333 
of these bodies, and as reflected to the earth from thence, 
equal to -^(fth part of the light of one full moon, or to 
the quantity we receive from our satellite at its first or 
third quarter. Carrying this standard along farther, say 
about to the nearest star, twenty billion miles off, the solar 
light would equal only 3-400,000th part of the light of 
our moon at her full, or as much light as a satellite, five 
rods in diameter, stationed where ours is, would reflect 
upon the earth. Just so much intensity of light would a 
star, equal to our sun, shine upon us from that distance of 
twenty billion miles. Is it probable that the rule holds 
the same throughout space ? If so, those nearer stars, as 
Alpha Centauri,* are much larger or brighter, or both, 

* Its lustre actual is 2} times, and that of Sirius 146} times, 
greater than the lustre of our sun. Supposing them placed at the 
solar distance from us, they would so appear. 
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than our sun. Sirius, at eighty-seven billions, Arcturus 
at one hundred fifty-seven billions, and Capella at four 
hundred thirty-five billions, must be absolutely inconceiva- 
ble in real splendor and magnitude. 

Now, it is evident that our luminary was intended to 
subserve some other purpose than as a mere centre of 
planetary gravity. If not, it is the only known object of 
the universe endowed with a single property. It was also 
obviously designed as a radiator of light and heat for the 
whole System, of which it is the centre. To answer that 
design, and to be of any general service, it is essential that 
these properties be efficient in capacity and active in 
operation to the utmost bounds of this System, as well as 
coextensive with the influence of solar attraction. We 
do not believe the Almighty has blundered in calculating 
the relative wants of the several parts of the Solar 
Planetarium, when we behold gravitation extended to all 
alike, even reaching the stars, when we perceive the 
Stellar Machine infinitely surpassing the planetary appa- 
ratus, so that the latter^s whole area dwindles to an 
invisible point at some of the nearest stars, and when we 
see the exquisite adjustment of the minute joints, organs, 
and other parts of insects and animalcules, all effected by 
the same omniscient Being. We may then rationally 
expect to find an ample sufficiency of these properties at 
Uranus and Neptune, as Le Verrier and Adams expected 
to find the latter p'anet, and Clairaut suspected the former's 
existence, before their actual discovery, and for equally 
as strong reasons. 

Now, if, instead of the government of luminous intensity 
by the square of its distance from the radiating or reflect- 
ing source, another regulation controls its intensity while 
passing through its medium of space ; for instance, the 
same which regulates the size of a body, as it approaches 
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or recedes from our immediate contact, light of the sun at 
Neptune would be equivalent to the light of ten thousand 
full moons. But, the brilliancy of three hundred and 
thirty-three such orbs exceeds the intensity of the lunar 
light transmitted through an achromatic lens over four 
feet in diameter, or one possessing an aperture over a 
hundred times larger than the fully expanded pupil of the 
human eye. Such a volume of rays would be quite 
sufficient to enable an inhabitant of Neptune to discern 
quite a small object at considerable distance. Again, 
when we comprise within our account the additional facts 
that only the insignificant area of one second of arc is 
just distinctly visible on the solar surface itself, that 
Neptune's apparent diameter falls short of three seconds^ 
and that this planet is discerned by means of rays, which 
have travelled nearly three thousand million miles, and 
after having lost much of their volume by absorption, 
have returned about the same distance in the form of 
reflected light to us, a strong probability results that this 
remote sphere is much better illuminated than many peo- 
ple are apt to judge. 

Section 4. — The Atmosphere. 

As we have seen that a considerable quantity of solar 
light may penetrate even to the outer bounds of our 
System, similar conclusions are deducible respecting the 
diffusion of solar heat. One law seems to regulate their 
degrees of intensity. The diminution and increase of 
the one appear to be estimated as commensurate with the 
diminution and increase of the other. But, after they 
have arrived at the end of their various journeys, a 
greater or less modification may await them. They 
may be modified by the influence of a planetary atmosr 
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phere. Refraction and reflection are not confined to the 
earth. 

Around our own globe is a downy envelope, extending 
some fifty or sixty miles in perpendicular height, increas- 
ing in density as it draws near the surface, and weighing 
some fifty-two hundred billion tons. Its immense pres- 
sure causes it to serve as a cementing band to the 
particles of heavier substance constituting the terrestrial 
surface, thus checking the centrifugal tendency to hurl 
them from their position. Its elasticity partially con- 
tributes to counteract the abrupt inclination of the internal 
expansive energies beneath the crust. By its gradual 
attenuation to a very subtle degree at its upper edge, it is 
rendered, during the axial rotation, subject to less friction 
than it might experience, were the extreme periphery 
composed of more solid materials. As a transparent 
medium, it subserves our purposes for distinct vision. 
Through its benign agency, we have a well ventilated, well 
warmed, and well lighted apartment to occupy during our 
transition state. The process of vital respiration and of ve- 
getation requires an atmosphere, and one somewhat dense. 
Remove our envelope, the twilight is gone, diffused light 
is departed with its beautiful blending of colors ; the sun 
comes and goes abruptly to our sight ; the sky assumes a 
drapery of black, sprinkled with unblinking stars ; unless 
directly illuminated by the sun, no object is seen; all 
houses and all apartments, destitute of the sun's direct 
rays, are dark. Silence reigns throughout the wide do- 
main. As it is now constituted, within the very tropical 
regions, where not only heat is concentrated but reflected 
powerfully by the earth and water, no water can exist in 
a liquid form three or four miles above the sea-level. 
What degree of congelation must an absolute destitution 
of this warming coat occasion ! 
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Does any one harbor a doubt that the atmosphere was 
thrown around our globe for some or all of its obvious 
purposes ? It has a particular aptitude for the existence 
and welfare of both animal and vegetable life. Uniformity 
of plan seems to ask for a similar band around the other 
planets, as eloquently as it asks for a general rotundity of 
shape. Observation seems to reply that the demand is 
satisfied. A recurrence to what we have said of the 
inferior and superior bodies of our system, tends to 
strengthen our belief. Mercury, Venus, Mars, Planetoids, 
Jupiter, and Saturn, offer indications of considerable 
legibility towards establishing the fact of an atmospheric 
belt enclosing them to great extent. Even Uranus and 
Neptune, by the intensity of their reflected light, and the 
apparently smooth disk presented to ^ our view, seem to 
say, " We too have an atmosphere, which conceals our 
real face from terrestrial vision; otherwise, you would 
see the shades of inequality upon our groundwork.^' 

We have also seen that the intensity of light and heat 
depends somewhat on the refractive and reflective potency 
of the medium. A certain degree of density is necessary 
to produce this phenomenon. At a particular height our 
atmosphere refuses to reflect and to refract any perceptible 
quantity of light, and to aid in the expulsion of immeasure- 
able cold. As to the heat, solar rays passing through 
window-glass upon an object, make it slightly warmer 
than it would without any such intervening medium. 
Interpose a convex lens, or which is similar, a denser 
atmosphere, and the concentrated rays may be made to 
kindle wood or to melt iron. One of thirty-two inches 
diameter and six inches focal length melted copper in 
less than a minute. Another, made in London, dissolved 
platinum, silver, quartz, flint, garnet, and even asbestos, 
in a few seconds. Such is the sun's power through a 
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prepared medium similar to our atmosphere in its heating 
properties, but denser. Artificial heat, or the warmth o: 
the flames consuming a large wooden building at a distance 
of two miles from the spectator, may be sensibly felt by 
his eye near the focus of a telescope three inches ia 
aperture. The light is much more intense in proportion. 
Can they be governed by the same law, in this respect ? 
— By the power of reflection from a combination of plane 
mirrors, various articles, from common pine shavings to 
plates of silver, may be burned and melted at distances 
ranging between twenty and two hundred and fifty feet, 
M. Peyrard conceived that with five hundred and ninety 
mirrors of twenty inches in diameter, he could conflagrate 
a fleet six furlongs distant. We know what heat is re- 
flected from sandy regions as we travel over them, and 
from brick houses in our cities and towns ; also, what 
light is reflected from snow, or white buildings. One 
plane mirror will slightly but sensibly increase the solar 
heat, if the sun's image be cast upon the cheek. Buflbn 
contrived an apparatus of one hundred sixty-eight plane 
reflectors so as to carry their focus between two and 
three hundred feet distant, and selected such as produced 
the smallest image of the sun at that length. It was very 
powerful ; so must have been the burner employed by 
Archimedes upon the fleet of Marcellus. Considering the 
comparative size of the sun^s apparent disk at Uranus and 
Neptune, instead of a denser atmosphere being required, 
would not one rarer than ours answer a more comfortable 
purpose, both for illumination and warmth? And their 
surface is much more spacious than ours. Both these 
properties therefore may not be very feeble on those 
remote orbs ; and if not on them, the inner planets may 
have a sufficient supply of the same, especially when they 
nrobably have an internal source of heat likewise. We 
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have seen that the sun is not so prodigal of his light and 
heat, as to " waste them on the desert" space. 

Section 5. — Day, Night, Seasons. 

Our atmosphere gradually introduces to us the light of 
day, and the shadow of night, by refracting the rays of 
the coming and vanished sun, and difFusirig^em with a 
mellow glow in every direction. This morning and 
evening twilight would be lacking, were there no atmos- 
pheric medium to relieve the abrupt bursting of the 
dazzling orb from the eastern horizon, and his sudden 
disappearance below the western edge. To produce the 
alternation of day and night, the earth rotates or spins 
around like a top, while the sun, stationed in a certain 
relative position, bathes the portion, which is turned tow- 
ards it with his rays of light. And as it turns entirely 
around, all portions are successively illuminated. At 
places east of us, the day-break precedes ours ; and ours 
precedes that of regions west of us. Hence, the differ- 
ence of time between Rome and Dublin, or between 
New York and San Francisco. Just as a light shining 
against a post produces a contrasting shade on the oppo- 
site side, so does the sun, or rather the absence of its 
rays from the hemisphere opposite to that which is 
illuminated, occasion a shade of darkness, called night. 
The length of these days and nights varies in different 
latitudes, or distances from the equator. Removed forty- 
nine degrees from it, you experience a summer's day of 
sixteen hours, and a winter's day of eight hours. On the 
circumference of the Circles, in a latitude of 66® 32', the 
longest summer day and winter night extend twenty-four 
hours each. At the Poles, latitude 90®, the days vary 
from a few minutes to six months. An equatorial day is 
invariably twelve hours ; and of course, the night is of 
equal length. 
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The cause of these differences resides in the oblique 
attitude, or leaning, of the earth's axis about 23" 28' 
from a perpendicular to the plane of the ecliptic, or 
apparent orbit of the sun. Vicissitudes of heat and cold, 
or the seasons, are occasioned in part by the same axial 
inclination. During the earth's revolution in its orbit, the 
sun is observed by us, in the northern temperate zone, to 
describe a lesser and lesser apparent circle in the heav- 
ens, «nd seemingly to describe that path farther and 
farther south of east and west, from June to December. 
It is then that summer leaves the northern regions and 
winter sets in, while winter leaves the southern, and is 
succeeded by summer. While it is bitter cold at Spitz- 
bergen, Lapland, and Northern Russia, it is pleasant at 
Cape Horn, and the reverse when the sun has attained 
his northern limit in June. During his recession from 
either Circle, the days diminish and the nights increase. 
Obliquity of the solar rays, or their striking the atmos- 
phere of those regions rather than the earth itself, and 
diagonally, indeed almost horizontally, rather than with 
an inclination to a perpendicular, the operation is similar 
-to that upon the lens. Hold the lens at right angles to 
the solar rays, and you have a brilliant and hot focus ; 
incline it considerably from the right angle, and but a 
few of the rays pass through and form a strong heat and 
light; many of them shoot over the surface, and many 
are reflected away. Thus, are the winter and summer, 
with their intermediate transition seasons, produced ; thus, 
the divers lengths of day and night, as the earth accom- 
plishes its diurnal and annual revolutions. 

When we note the other bodies of our System, not only 
do we perceive the same rotary principle at work among 
"^hem all, without exception ; but day and night, seed- 

le and harvest, summer and winter, succeed each other 
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with them as with us. A very slight difference is ob- 
served in the length of an equatorial day with the four 
next in order to the sun. The superior planets have a 
shorter ddy and a shorter night at the same region ; but 
uniformity is carefully preserved in the proportion of 
their duration. Saturn^s day is about five hours at the 
equator ; and at its poles, varies from a few minutes to 
nearly fifteen of our years. Jupiter's equatorial day is 
about the same, and at its poles agrees with the northern 
or southern relative position of the sun. It is difficult to 
estimate the severity of the heat and cold of the respec- 
tive members of the Solar family, without knowing 
something of the density of their atmospheres. However, 
let their intensity be what it may, our own constitutions 
will endure a great degree of heat. Men have been in 
ovens of 350" Fahrenheit, while eggs and beefsteak were 
cooking with the same temperature. Others have carried 
red-hot iron several hundred feet at a trial ; and with 
asbestos garments around them, have walked harmlessly 
through flames. The extreme torrid temperature on the 
earth is 120® Fahrenheit, and the extreme polar cold is 
60** below zero. So says man, who has been present and 
measured it. Is not God capable of constructing a cuta- 
neous texture adequate to repel excessive heat, or to retain 
sufficient bodily warmth, when needed ? 

The great probability is that all apparent inequalities 
are compensated by real equalization, either in their 
peculiarity of internal structure, or by the external influ- 
ence of the sun, combined with the modifying power of 
the atmosphere. Warm currents of air may be set in 
motion and circulate all over the atmospheric domain, as 
they flow about our own, though more extensively. One 
perfect plan metes out their motions; and one perfect 
Being devised, and is executing that plan. So far as we 
8 
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can judge, Mars nearly agrees with the earth in obliquity 
to the ecliptic. Nor is Saturn very wide of coincidence, 
while Jupiter's nearly upright position renders his surface 
visited by equable temperatures. As to Merctiry, provi- 
ded his inclination is so great as represented, a twelve 
hours day ffrevails at his equator, and his longest season 
could not equal three of our months ; for, his year is only 
eighty-eight days long. Even, Venus is but seven and a 
half months in accomplishing her entire orbital revolution, 
very little longer than our polar day, and her rotation is 
performed in less time than ours, by some thirty minutes. 
Both these are nearer the sun than we, and their atmos- 
pheres seem dense. At 8** north of our Arctic Circle, 
the warmest month averages 39° Fahr., the coldest month 
about 35^° below zero, while the mean temperature for 
the year is — 2°. 

Section 6. — Supekficial Gravity. ♦ 

Another consideration of some importance in our in- 
quiry, bears upon the comparative bulks and masses of 
the several planets. If we glance about at the vegetable 
and animal occupants here, it will be observed that they 
possess a certain quantum of strength or firmness, to 
enstble them to sustain their weight, and to maintain their 
several positions. Besides this amount of strength merely 
to counteract their weight, they have an additional quan- 
tity ready to be called into action, by the vegetable, for 
the purpose of resisting superimposed burdens of wet and 
snow, and the pressure of the wind, and to grow upward 
against gravitation and the atmospheric mass; by the 
animal, to change its place, to obtain its food, to prepare 
its shelter, and to supply all its physical necessities. 

What is the nature of this weight ? It is a tendency 
towards the centre of the globe, caused by the attractive 
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power of its whole matter exerted upon the matter con- 
stituting the animal and plant. The force of this attrac- 
tion is governed by the quantity of matter composing the 
planet, and combined with the distance of the attracted 
body from the planet's centre. Its greatest attractive 
position is at the surface ; for, above and below this, the 
energy decreases. But, compress the terrestrial mass into 
a smaller bulk or compass, and the circumference would 
be nearer the centre than now, and the weight of the 
animal body would be augmented. Expand its contents, 
and the weight would be diminished. Hence it follows 
that the weight of an object depends somewhat upon the 
comparative density of the earth's mass, as well as upon 
the amount of mass itself. There is a mutual adaptation 
between these properties of the earth and the constitution 
of its occupants. A nice uniformity prevails. And, as 
the same plan is the standard current in all directions, we 
may expect to find a similar adaptation, and a similar 
uniformity, in these particulars, among our planetary asso- 
ciates. 

This table of the densities of the planets may be of 
some service in our investigations. Water is the standard. 
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* By carefal experiment on the attractive power of Mount Sche- 
hallien in Perthshire, Scotland, Doctor Maskelyne, in 1774, con- 
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■In connection with the column designating the different 
'degrees of weight upon the planet's surfaces^ it will be 
well to mention that, if the velocity of rotation is greater 
than that of the earth, the standard.avoirdupois, the pound 
IS proportionately diminished; if less, it is increased. 
Now, the moon is twenty-seven days in performing its 
■rotation of 6800 miles, while the earth performs hers, of 
'25,000, in twenty-four hours, or one day.* Jupiter ac- 
'Complishes his, of 289,300 miles, in 9h. 55 j- m., and 
Saturn his, of 242,500 miles, in lOh. 16m. The snail- 
like moderation of the moon, at ten and a half miles an 
hour, contrasts with the rapidity of Jupiter at the rate of 
twenty-nine thousand miles in the same time. This 
velocity subtracts about one-ninth from the weight of a 
;pound in that locality, supposing the planet to be at rest. 
It is quite obvious then that were the density of Jupiter 
equal to that of the earth, and its circumference over 



eluded that the earth is eighteen tenths more dense than the 
mountain. Haying ascertained the density of the mountain to be 
;2i times that of water, it follews that terrestrial density is 2^ 
X \i or f X }§ = |» = H that of water. 

But, as its actual weight is approximated by the various experi- 
ments expended thitherward, the earth may be found much lighter 
than now estimated. We entertain some doubt of the accuracy of 
its present estimate, though we ostensibly adopt that generally re- 
ceived. How know we that its density is nearly the same throughout 
as this Scottish mountain ? If it is so, and we have already the cor- 
rect weight, why is Professor Airy 1260 feet under ground, with his 
reciprocative pendulum, endeavoring to ascertain the planetary 
masses ? Does he suspect the fidelity of Doctor Alaskelyne's fMfdus 
operandi 7 

* The earth also exerts a powerful attraction upon objects on her 
surftice ; and aids the lunar attraction in making up their weight 
on her side turned from us. It must increase that weight Con- 
sider the tidal influences. 
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eleven times larger, as at present estimated, a man weight- 
ing 150 lbs. here, would weigh over 1650 lbs. there. 
Instead of this, however, he would actually weigh not 
more than 375 lbs., if he did so much. 

But, even did he weigh the larger amount, correspond- 
ing strength is not impossible. We have had exhibited, 
in several parts of the United States, two anthropoids, said 
to have come from the island of Borneo. They are about 
three feet high, not over. One is a Hltle stouter than the 
other, but is his junior, and not quite so powerful. Their 
wrists are not larger than those of a child two years old ; 
and the calves of the leg span no more than the thick 
part of a man^s arm, who weighs 130 lbs. — not over 
9J or 4 inches through. Their respective weights are 
27 lbs. and 35 lbs., and their ages 26 years and 23 years. 
A most splendid profusion of fine, straight, light chestnut 
hair, some twelve or fourteen inches in length, covers the 
head of each, and admirably matches with their light, 
clear complexion. No animal food ever passes their lips ; 
but, fruit and vegetables constitute their subsistence. The 
ears of both are human. The eyes of the younger, and 
the chin of the elder, are also human. The rest seems 
to be animal. With hands crossed upon the breast to 
preserve equilibrium, they walk erect with a very elastic 
tread. They can easily walk on all four of their ex- 
tremities. Their face is smooth, with no sign of beard. 
The body of the elder is rather hairy ; but, not so with 
the other. In walking, they alternate by each other, 
like beasts in a cage, and do not go side by side. Their 
usual tenor is mute silence ; not a moan, nor a chatter, 
not even a sign of communication with each other, though 
they laugh and shed tears. Occasionally, they cough 
and sneeze aloud. Both reveal their similitude to the 
ape, in wrinkling up the forehead archly, which is rather 
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low. Their shape appears symmetrical. They know not 
enough to dress and undress themselves, though their 
owner has had them nineteen years. At table, if placed 
upon a chair, they use a knife, but no fork. The smallest 
is capable of lifting a thousand pounds avoirdupois, or 
thirty-seven times his own weight. Walking up to a man 
of 180 lbs., and pressing their wrists against his legs just 
below the hip, either of them can easily lift him from his 
feet, with no more, apparent exertion than a large boy 
displays in picking a stone from the ground. This feat is 
done at arm's length, and almost instantaneously. Ano* 
ther man much heavier, say 240 or more pounds, is lifted 
in the same way. Then, both are lifted together, one 
clinging to the shoulders of the other. Here is a united 
mass of more than 400 lbs. raised from the ground by a 
small creature fifteen times lighter than the prodigious 
weight he moves, with apparently perfect ease. They 
have a dense and almost solid volume of muscle, hard as 
white pine, binding together their wiry, osseous frame, 
and double joints. No fat is perceived about them ; and 
their neck is stout and very brawny. It matters not whe- 
ther they originated in Borneo or not, as to the reality of 
their strength and« dwarfish size. These are facts beyond 
dispute, witnessed by thousands of people. 

Other cases of enormous strength might be cited, from 
the athletic Milo to the famous Topham. But, one well 
authenticated is enough to demonstrate that great bulk of 
body is not absolutely essential to muscular strength. 
Transfer such an individual to Jupiter, and suppose his 
gravity increased 2^ times, he would then weigh about 
sixty-eight pounds, and possess a capability of carrying 
three or four hundred weight without any inconvenience. 

We also know how much larger were the Bnimals and 
plants in the tertiary era than they now are, and yet how 
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massive we find some of them at present. The elephant 
lies down upon his side, and rocks about with facility, steps 
upon and descends from a platform three feet high, and 
executes a complete gallop of speed. Birds weighing a 
quarter of a ton have left their wide-spread tracks upon 
the surface of antiquity ; and huge mammoths have laid 
down their ponderous dimensions for exact measurement. 
They lived, breathed, roamed about, and consumed food, 
even with their vast degrees of gravity pressing them 
ground- ward. This earth served them as a home. And 
it now serves animals of all sizes, from the field-mouse to 
the hippopotamus, from the shrimp to the whale, with a 
place of comfortable residence. The rhinoceros, though 
twenty thousand times more massive than the squirrel, is 
not crushed nor immovably chained by gravity to one 
spot on the earth, nor is the little mole whirled off into 
blank space by the centrifugal force of our globe. And 
why ? One Being planned and builded the habitation and 
its tenants, and adapted them to each other. If we exam- 
ine Jupiter and the other large planets, we find a less 
degree of density than with the smaller ones; and this 
very porosity or lack of mass subserves the useful, purpose 
of preserving the existence, and conti;ibuting to the con- 
venience, of whatever creatures inhabit their surface. 

There seems to be an idea circulating abroad that the 
scanty density of Jupiter is owing to his fluid composition, 
that he is mostly water and vapor. It may be so ; but, his 
density is not equal. The certainty of our possessing a 
knowledge of his true dimensions is not fully settled. 
Did we certainly know that we see the body of Jupiter, 
instead of his envelope, we might positively determine by 
the polariscope, at his quadratures, whether his surface 
possesses any considerable portion of water . or ice ; for, 
his reflected light therefrom would reveal the fact. 
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One fact is quite positive, that Jupiter cannot be larger 
than olir present measurement indicates. But, there is 
room for him to be smaller; and appearances pretty 
strongly testify that he may be considerably smaller. It 
makes a wide difference whether one thousand miles for 
atmospheric depth be allowed in our calculations ; for, that 
diminishes the diameter by two thousand miles. Let this 
be deducted from the whole circumference too, and the 
density increases, while the bulk materially shrinks to a 
smaller compass. If we admit the validity of the suppo- 
sition that his constituent elements are water and vapor 
wound around a small core of more solid matter, this latter 
ingredient must be considerable to make up the deficiency 
of mass caused by the average of the vapor. Allow us 
to offset it with another, that he may be partially hollow. 
His size is fourteen hundred times greater than that of the 
earth, and his diameter little over eleven times the length 
of ours. If we suppose the earth to have an iron crust 
five hundred miles thick, and Jupiter one of fifly-five 
hundred miles, each hollow within, the weight of Jupiter 
would be some over one and a quarter trillion tons, or 
about 1345 times heavier than our planet, while Jupiter, 
of solid water, would weigh 485,786 billion tons, or about 
two-fifths as much. Had he an iron crust only ten times 
thicker than the estimated forty miles of the earth's, and 
with an empty interior, his weight would be little more 
than one fifth as much as it would were he a solid sphere 
of water; or a globe of water equal in size to Jupiter, 
would be nearly five times heavier than the same planet 
with an iron crust four hundred miles in thickness. And 
were this crust of granite, it might be afforded somewhat 
thicker; for, the specific gravity of granite is about one- 
third that of iron. Thus, we should have Jupiter even 
lighter than cork, while Saturn, the lightest planet, is very 



OUR EARTH LARGELY WATER AND VAPOR. 121 

nearly twice as heavy as this article. On these princi- 
ples, we might offer it as a conjecture, not entirely arbi- 
trary, that Jupiter is not a mere sphere of water, and 
intimate it to be absurd to assume, without positive evi- 
dence, that the planets have not internal cavities, or that 
we are certain of their real bulks and densities.* 

But, if Jupiter is principally a volume of water and 
vapor, we may remember that our terrestrial surface is 
three-fourths water; and that of the land, only one-fifth is 
comfortably inhabitable, while our whole sphere is en- 
vironed with a vaporous atmosphere. If animals or men 
exist there, it is highly probable that their bodies are 
composed of the materials of the planet, whatever those 
may be, and are adapted to their circumstances, as we 
are told by divine authority, confirmed by hourly experi- 
ence, that man is formed of the dust of the earth. A 
large portion of our animal fabric, about three-fourths of 
it, is water. This constitutes its main density, and, nicely 
adapts it to the present condition of the earth's constituent 
parts and its volatile elements. If Jupiter is more watery 
or humid, less moisture need be locked up in the animal 
system, as there would be more around it to imbibe, and 
therefore it need not be so dense nor so heavy, and the 
two or three fold weight of an elephant superimposed upon 
each poor Jovial elephant's back^ by a vivid imagination, 
might be dispensed with. The parched-desert camel has 
an adequate reservoir for extra water closeted in his 
frame. The increased weight of the animal might be 
counteracted besides, by smaller bones to carry a smaller 
requisite quantity of fibrous flesh, and these bones might 
be hollow like those of birds, or very porous like those 



* We are aware of the calculations made to prove Jupiter's in- 
crease of density centre-ward by means of his observed oblateness. 
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of all animals. The variety of economy directly before 
our eyes suggests practicable ways and means in abun- 
dance to obviate all these difficulties, whether imaginary 
or partially real. Even the solid matter of an elephant 
here, weighing four tons, is only one ton. There is no 
absolute necessity of resorting to the creation of pulpy- 
animals exclusively for Jupiter, so far as we can see. 

It is therefore evident, considering the fact that much 
of oyr own solid matter, as well as its major fluid portion, 
is composed of solidified water, that we are not con- 
strained to draw very heavily from the region of romance 
to procure a creature different from those inhabiting the 
earth, especially when we consider the numberless de- 
grees of size, weight, shape, color, tenuity of texture^ 
capacities, strength, and other qualities, spread all around 
us, and how they outrival the wildest flights of the human 
imagination. Perhaps it is not necessary that precisely 
the same proportionate combinations of the three elemen- 
tary substances of Nature — oxygen, hydrogen, and nitijp- 
gen — be employed in Jupiter and Saturn ; for, the same 
kind of compound ingredients which constitute our earth, 
may not be needed for the substratum of those planets. 
These substances may be mingled in different propor- 
tions, and form lighter or heavier, more porous or more 
dense materials; and they will certainly be somewhat 
different, if solar light and heat are requisite assistants, 
and are diminished in the ratio of their distances, or the 
square of their distances from the central source. We 
know what a large surface effects in collecting their rays, 
how it pours them, as it were through a smaller orifice 
or focus than receives them before refraction by the 
glass. So may the immense and dense atmosphere of 
Jupiter be as much larger than the planet proper as an 
achromatic object lens is larger than our ocular pupil, 
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and be equally as powerful for light and heat to modify 
the combinations of the three fundamental elements em- 
ployed by the plastic hand of Nature. 

Besides, our boldest attempts at planning are not called 
upon to devise life. To achieve this is God's attribute, 
as it was when worlds and inhabitants were summoned 
from chaos, and when no prototypes, no models were 
sketched out upon the blank void. Human life, and 
bestial life, and insect life, and vegetable life were de- 
vised and created without the co-operation or advice of 
man. Then, is there no such condition as divine life or 
spiritual life, in contradistinction to human, and both 
different from it? Why not, therefore, a planetary life 
of various grades, indeed like ours, for other planets ? If 
we may credit evangelical Revelation, it is not indispen- 
sable that a man have an atmosphere and light and heat 
exactly like those on the earth, nor food, seasons, nor soil 
to stand upon : for, a man's spirit, which is his real self, 
his standard of identity, continues to exist after his earthly 
body seems to dissolve, and not only that, but we are to 
have a resurrection of the body purified. Then, there 
can be a creature similar to man, that may live without 
the circumstances surrounding him here. May there not 
also be intelligent entities of intermediate constitutions, 
between that of the natural body and of the spiritual 
body ? Has God exhausted His infinite resources in 
framing one specimen of humanity ? If man cannot 
conceive any moral being who is not man, it does not 
prove that no such moral being exists elsewhere. Cannot 
roan conceive of Satan's existence? And was he not a 
moral creature once, as well as the mutinous battalions 
that fell with him, and became immoral ? Where are 
the hosts of cherubim, seraphim, angels, and archangels 
that continually worship at the throne of Heaven ? Is 
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that awful tribunal outside the area of the Universe? 
There is no need of resorting to romance for inhabitants 
to the Solar System ; if we did, it might represent them 
in their incipient stages, as mere *^ cartilaginous and 
glutinous masses, without skeletons, floating in the ice- 
cold water, and too sluggish almost to be deemed alive." 

A remarkable degree of oblateness, or polar compres- 
sion, is said to obtain among the exterior planets, and to 
distinguish them from the interior members. This is infer- 
red to argue that they are more fluid, and that their swift 
rotation consequently flattens them more than it would a 
solid substance. If this inference be true, why is it 
that Uranus, with less density than Jupiter, exhibits less 
compression than the firm orbs . of Mercury, Venus, 
Earth, and Mars, and no more than our mineral Moon ? 
Is its rotation so anomalous with Saturn and Jupiter, 
with all the other primary planets, as to move less rap- 
idly than any of them, and like his satellites in their 
orbits, to turn upon his axis in a reverse direction, from 
east to west ? It proceeds around the sun like the other 
primaries. Or is it frozen so much more solid than Jupi- 
ter, as to be an immense hailstone beyond the reach of 
compression ? But, its density is less than that of water, 
and next to that of Saturn, whose oblateness is about one- 
fiftieth greater than Jupiter's. The mass of Saturn's 
rings must exert some attractive infiuence upon his polar 
and equatorial regions, which tends to occasion or increase 
the oblateness. Similar remarks may apply to the eight 
satellites, which revolve in the plane, or very nearly, of 
his equator. Their masses must be considerable. One 
of them is so large as to '* present a very decided disk" 
through a powerful telescope ; and a pretty good instru- 
ment is requisite to expand and illuminate the image of 
Uranus into a visible disk, though its diameter is 35,000 
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miles, and its distance only twice that of Saturn's sat- 
ellites. Then, why is Mercury more oblate than our 
Earth, even to a double amount ? 

Thus, in taking a comprehensive view of the subject, 
we can readily conceive Jupiter and Saturn to oppose no 
insuperable objections to the idea of habitability, on the 
ground of deficient density, rapid rotation, or lack of 
atmosphere; nor Uranus and Neptune, on the ground of 
faint light and feeble heat ; nor do we observe an over- 
whelming surplus or a naked poverty of these properties 
among the intra-Jovial spheres. A terrestrial pound even' 
weighs more upon the surface of Neptune than it does 
upon Mercury, and very nearly as much upon Uranus as 
upon Venus. While the Saturnian pound just balances 
that of Mars. No objection attaches to these facts. 
Even, upon this earth, some animals are more sinewy, 
others more spongy, than a mean standard of compact- 
ness ; and the most bulky are generally those who pass 
an inactive life, not burdened with thought, anxiety, or 
labor, whose muscles are soft from repose, and whose 
strength has consequently faded as their corpulence has 
increased. These sometimes survive more symmetrical, 
younger, and industrious men. And why? Because, 
all are in the circle of one God's power. Man did not 
place himself here, nor determine his stature. Neither 
can he lengthen his life. These are marked out by a 
higher square and compass, as well as his exquisite adap- 
tation to physical circumstances. Our days vary in 
length, and our climates have extremes and intermediates 
of cold and heat. Clouds obscure our light, and a pellu- 
cid atmosphere intensifies it. The average specific grav- 
ity of forty different substances, composite ingredients of 
the earth, from platina to pumice stone is six and a half 
times that of water, while man is but little more dense 
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than Jupiter is estimated. We meet nothing adequate to 
prevent the rational conclusion that each and all the other 
members of our System are inhabitable. 

Sect. 7. — Habitability of the Moon and Planets. 

" The moon, which is now in a mineral state, emits not 
the least particle of heat. It is perfectly electrical, — 
consequently it is cold. The proof is this ; if you collect 
its rays by mirrors, and concentrate them to a single 
point with a sun-glass, the focus will be perfectly cold. 
But, if you try the same experiment with the sun's mag- 
netic rays, it will be found that the focus will melt the 
most solid body." "This absence of moisture and air in 
the moon entirely confirms our previous conclusion of the 
absence of vegetable and animal life." ** The moon^s 
climate must be very extraordinary ; the alternation being 
that of unmitigated and burning sunshine, fiercer than an 
equatorial noon, and the keenest severity of frost, far 
exceeding that of our polar winters." The first quota* 
tion is from Davis!s " Great Harmonia ; " the second, 
from the ^^ Plurality of Worlds ;^^ the third, from 
'' HerscheVs Astronomy, ^^ 

If we are to take the position that the primary planets 
are directly opposite in their nature to the secondary, that 
the first are positive, magnetic, and warm, and the latter 
are negative, electric, and cold, too frigid for inhabitants, 
the idea of these being inhabited by any creatures is 
untenable. But, there seems to be no more reason in sup- 
posing the moon to be in this negative and cold state than 
for the earth to be. If any anti-physical relation subsists, 
it seems more properly to belong between the sun and 
^the planets. Indeed, we perceive that the sun showers 
his rays as directly and forcibly towards the moon as 
towards us ; and Optics tells us that some substances are 
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more absorbent of light and heat than others, while 
jeflecting and refracting media very seldom get percep- 
tibly warmed, however much illuminated they may appear. 
It would probably be as difficult for a mirror or a burning- 
lens to set fire to a substance upon our satellite with rays 
reflected from the earth, as it is to perform the same here 
with a few moonbeams. Besides, the thermo-electrometer 
positively declares the lunar rays to contain heat. 

That our companion is entirely destitute of an atmo- 
sphere and water has been by no means satisfactorily 
demonstrated, especially if the same kind of positive, 
exact, ocular evidence is required to prove it directly by 
the telescope, as some people require to establish the cer- 
tainty of lunar existences. No optical instrument has yet 
been constructed of sufficient power to distinguish the 
shape of an animal much larger than any of the colossal 
structures, which lived in the tertiary era, provided it 
exists upon the moon. Because a man cannot penetrate 
the darkness of a thick night, and discern a horse half a 
mile distant, he may not certainly and truly assert that 
no quadruped is in that obscure spot. Some may observe 
a star about to be occulted, while others do not perceive it 
Those who do actually see it are as reliable as those who 
do not. Certain circumstances may prevent the unsuc- 
cessful observer. A wink of the eye often deranges the 
optical axis of vision for a few moments ; and this act is 
seldom noticed by its performer. A telescope magnifies 
the derangement as it does the distortion of images by 
the undulating vapors. 

The moon^s climate may be moderately warm during 
its day, if its atmosphere is quite thin ; and the circula- 
tion of the heat throughout its envelope may occasion 
moderately warm nights. At her equator, the sun is 
always vertical ; at her poles, in the horizon ; at the 
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intermediate zones, he is situated obliquely. There can 
.be very little variety of season in any one region, on 
account of her slight obliquity to the ecliptic. Constant 
winter prevails at her polar regions, constant spring at the 
temperate, and constant summer at the equator. During her 
whole existence, the lunar hemisphere opposite to us is 
not visited by earth-light. Whether a phenomenon sim- 
ilar to our aurora polaris illuminates her nights is uncer- 
tain ; at any rate, more light is reflected upon this side by 
our earth, which is always in the zenith of her equator, 
than by her upon us ; and she has earth-light at her 
northern and southern poles, as she is north or south of 
„us. If she has nothing more than star-light for a fort- 
night together, how is it with Mercury, Venus, and Mars ? 
Portions of them have no sunlight for months together. 
How warm would this earth be, without an atmosphere ? 
Consult the mountain tops and the upper aerial regions. 
Why then talk of lunar torridity and of no atmosphere, 
at the same time ? 

The structure of the visible portion of our satellite's 
surface corresponds to some of our volcanic regions and 
plains. We have seen that those sections are not neces- 
sarily barren and unproductive, but rather the contrary. 
Now, it is very clear that we have only observed one half 
of our companion. The other half is always turned 
away from us.* We have accordingly heard but half 

* Since terrestrial gravitation, strongly operating upon the lunar 
hemisphere always averted from us, must tend to brace the lunar 
crust of that side centre-ward, and act like the pressure of many 
atmospheres upon it, may not that circumstance have aided in pre- 
Tenting so general volcanic outbreak on the other half of the moon, 
and by so doing directed the eruptive agencies to the visible disk, 
thereby occasioning the very rough appearance presented to us? 
The Earth's mass being eighty times greater than the lunar, the 
Moon is so much more forcibly attracted by our globe, than she 
attracts the Earth. — See also Appendix. 



BVBitT qXTESTION HAS TWO SIDBS. 129 

her direct testimony. Are we prepared to decide agaiDSt 
her inhabitability ? A very slight alteration of our own 
superficial configuration^ a closer congregation of our sea- 
islands towards the eastern continent, would present to a 
body relatively situated to the moon as she is to us, an 
entire hemisphere of water; for, three-fourths of our 
surface is fluid, as uninhabitable by man, and unfit for 
cities, towns, and solid edifices, as the volcanic and level 
portion of the moon is said to be. It would not there- 
fore follow that the other hemisphere, or even one half 
of it, was also water. Why then may not one half or 
more of the moon be volcanic, as some of our planet is 
volcanic, and some aqueous, on the same ground ? And 
the inhabitable part be on its other side, as we inhabit our 
land side ? Despite the lack of telescopic penetrability, 
the sun shines alike over all the lunar surface, whether we 
see her whole globe or not; and she may have land, 
water, rocks, atmosphere, soil, air, in that unexplored 
section, just as well as these existed in our western hemi- 
sphere before the European navigators discovered it ; in 
other words, so far as we know, just as well as not. 

Its disproportionate mass to that of the earth, which 
latter b even less than would be expected from what is 
known of the terrestrial materials, rather indicates water 
somewhere on her surface, or a cavity in her interior, or 
both. And as we are disappointed in this particular, why 
not in the internal structure ? In calculating the terres- 
trial mass, its -5190 billion tons of atmosphere are 
weighed at the same time, and help form the aggregate.. 
Yet, it is less than we should believe it could be without 
that envelope. Were we to examine the exterior of a 
bird^s bone, judge its weight, then find the balance declare 
it wanting our standard of opinion, the secret would be in 
its hollow interior ; and this hollow cylinder would also 
9 
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be Stronger than a solid one. What does a similar pro* 
cess of reasoning predicate of the earth, when we remem- 
ber how much matter in a liquid state has been drawn 
from its interior by the thousands of volcanic pumps, and 
bow expanded and rare our thermal measurements declare 
its internal marrow, atmosphere, or gas, to be ? Does not 
the lunar aspect comport with the terrestrial ? The 
moon^s mass, insteado f being in proportion to her com- 
parative bulk, in an equal ratio with the earth^s, is 
relatively disproportionate to that of our planet. Instead 
of being about one-fiftieth, it is only one-eightieth. Her 
density is 1^ less than ours. What is the tendency of 
this evidence as to her partially fluid condition, or to her 
excavated interior, or to both? Were it applicable to 
Jupiter, some philosophers would exclaim, ^^ Water and 
vapor ! '' At all events, it is always best to look at both 
sides of every question, and likewise of the moon, before 
settling down upon ** previous conclusions.'* Not being 
so absolutely certain from observation or deduction, that 
our satellite is entirely unprovided with some kind of air, 
moisture, vegetable and animal life, we are hardly leA to 
*^ examine other bodies without any previous presumption 
that such life exists '' on them. Nor can we reasonably 
affirm that, under the terrestrial conditions of light and 
heat, as witnessed on the lunar orb, we have a total 
absence of the phenomenon of life,* nor that these con- 

* "That this body is inhabited," tays the erudite Sean, in bis 
Wonders of the World, " by sensitlTe and intelligent beuigs, there 
is every reason to oonclnde, from a oonsideration of the sublime 
soenery with which its sorikce is adorned, and of the general benefi- 
oenoe of the Creator, who appears to haye left no portion of his 
material creation withoat animated existences, and it is highly 
probable that direct proofr of the moon's being inhabited may be 
hereafter obtained, when all the varieties on her sar&oe shall have 
been more minntely explored." 
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ditions or their equivalents fail on the remotest planets. 
It must not be forgotten, in our eager anxiety to ply the 
guillotine of pre-extermination, that, so far as we know 
absolutely, with those conditions on our primary, life 
abounds now, if it did not ur*^e azoic periods on this 
very glo^e ; so that the analogy, ceteris paribus^ would 
rather deem to be in favor of animating and populating 
the primaty planets, even if their satellites are destitute of 
inhabitants. So far, then, as light and heat are con- 
cerned, animal and vegetable life may be sustained on the 
superior planets, and it is not necessary to '^accommodate 
their vital scheme to a scanty supply of these physicirl 
properties.'* 

But we come to a more extraordinary 'view of the sub- 
ject We arc reminded that other globes as well as ours 
may possibly be similarly tenanted with unprogressive 
animals, and that the Creator of animal life may be 
active on those globes in the same manner as upon ours, 
and then our attention is forthwith fkstened firmly down 
to the supposition that this earth alone has had a pro- 
gressive creature placed upon its surfkce. This very 
much resembles a rupture in the chain of reasoning. 
The cord of analogy seems to snap. Now, does it not 
follow that, if vast geological epochs have been required 
to prepare the earth for man, vast tracts of space have 
also been stocked with orbs elaborated for a similar pur- 
pose, with the same propriety that his confinement to one 
atom of space is deduced from his brief duration as an 
intelligent being on this globe ? A globular form, orbital 
and axial revolution, water and atmosphere, with a few 
cinders at the centre, considerable light and heat, are 
admitted to be possible ; but, here the current stiigtiates. 
The ^^planeUmaking powers, which were efficacious to 
the distance of Mars,** all at once failed. Gravitation 
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went on ad infinitum ; but, omnipotence which established 
the power of gravitation to keep the planets in their 
stations, and the stars pursuing their circuits, grew feeble 
before it had reached Jupiter, and omniscience miscalcu- 
lated the quantity of caloric adequate to warm the superior 
members of the solar system, or removed the planetoids 
so far from the central fire that there was not heat enough 
to melt them in one mold', and make one large planet! 

One would suppose from the new "theory of the Solar 
System," as set forth in some works, that the whole 
system is a capacious box of enormous pills, suited to 
fthe various theories of medicine now extant among us. 
Mercury and Venus are the Cayenne and Steam prepara- 
tions of the Thpmsonian; the Planetoids are the refined 
pellets of Homoeopathy ; Jupiter, Saturn, Herschel, and 
Neptune, are the cold-water applications and baths of 
Hydropathy; and the mineral Moon so near the powders, 
.tinctures, and water of the Earth, fairly represents old 
.and venerable Allopathy. Then, when we learn that the 
Sun^s density is almost precisely like that of Jupiter, why 
not consequently declare that independent luminary as 
well as the planet, a globe of water ? Rather than to 
have heat operate as an objection, if Jupiter is ice c»r cold 
water, we may call the Sun a body of hot or boiling 
water; and if the planet belongs to the hydropathios, let 
the Thomsonians have the solar orb. Now, when we 
regard the large amount of water and vapor and atmos- 
phere upon our globe, it certainly does not argue that all 
the fluid is " driven off into the outer regions of the vast 
circuit*^ of our System. Nor does it follow, because the 
third satellite of Jupiter, with an apparent diameter of 
3580 miles, has sufficient biilk to warrant so small density 
as that of the sun is calculated to be; for, a thick atmos- 
phere may increase the disk and cause it to appear larger 
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than it really is. Such is the fact, as we have seen with 
the Sun himself, and probably with Venus and the other 
planets, particularly the outer ones. Neither is it fully 
established that that satellite, its density being nearly 
twice as great as water, is a solid body of water rather 
than a hollow globe of firmer materials, of various texture, 
and smaller bulk. It is under the control of the same 
creative and sustaining Being, and subject to the same 
universal plan, with our Earth, and may be equally fitted 
for the abode of many kinds of life and creatures, by a 
similar combination of properties and relations. There 
seems, in truth, to be nothing really valid against this 
view. 

When we consid)er the outer part of our Planetarium 
colder, — that is, the region of Jupiter, Saturn, Uranus, 
and Neptune, with their attendants, — ^we should not lose 
sight of the fact before spoken of, that as we recede from 
the Earth into the upper regions of the atmosphere, cold- 
ness increases at a very rapid rate. Within three miles 
of perpendicular altitude, even in the heart of tropical 
climes, water cannot exist in a liquid state. Proceed 
farther, and we have cold adequately intense in the space 
between us and Venus, without travelling out to Neptune. 
The perpetual snow and ice on the shoulder^ of Dawa- 
lageri and upon the summits of the Andes, contrasted 
with the living green and sweltering heat of intermontane 
valleys, abundantly show this ; and the united testimony of 
onr venturesome eeronauts in their frail balloons confirm 

' the statement. We cannot, therefore, conceive why it 
is necessary to suppose the superior planets have been 
driven off by cold into outer regions ; for, if so, and the 
space traversed by the Earth in her orbit is equally fVigid, 
even by far too cold for water to remain a single moment 

' in a liquid state, why does the Earth exhibit solid land 
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instead of water any more than they ? What prevent* 
Jupiter from being a solid sphere of ice^ if his neighbor- 
hood is so much colder than the inconceivable intensity of 
our own vicinity? Ice being lighter than water, or of 
less density, might militate against the position ; for, Ju- 
piter is heavier; And to reduce his specific gravity to that 
of an enormous bail stone, we should have to contrive 
some way to extract some of those "cinder*** from his. 
interior. If these outer orbs maintain their fluidity, cold 
also as well as the planet-making power loses its energy 
out there. It was once thought that the force of gravita- 
tion was deficient ^t Uranus. Now, if, in spite of natural 
laws, those ultra-tropical bodies continue fluid, how does 
the aqueoua or vaporous condition of Uranus preserve its 
polar rotundity so much better than its immediate neigh«v 
bors, so much better than the solid Meroury and the sub- 
stantial Venps ? Or if the planets beccmie more watery 
or fluid, as they ajre farther from the Sun, whence the 
greater oblateness of Meroury, the inmost member, aa 
compared with the Earth ? Why is its polar compression, 
twice as great? There are certainly obvious objections to, 
this new theory of a climatic Planetarium. 

Section 8. — Solar Nature of the Stars. 

As we behold, our Sun shining by day and obscuring 
the milder beams of more distant orbs by the volume of 
his eflulgence, we feel inclined to ask if he is the only 
Sun in the heavens. As we reflect that his apparent size 
diminishes to the small measure of one minute by the 
time his rays transcend the extreme known boundary of 
our System, that it must go on with its diminution till it 
becomes no larger than the twinkling star, we naturally 
inquire if that star does not answer our first query in the. 
negative. As we farther pursue our reflections to the 
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invisibility of our lumiDary in the remoter profundity of 
space, satisfied that a large telescopic medium is necessary 
to collect enough of its rays to form a faint luminous 
point, we are reminded of those stars, which so resemble 
this supposed appearance. Knowing that our Sun rotates 
upon his axis, and having every reason to think the other 
orbs around us are subject to a similar motion, we cannot 
but notice a striking likeness between them and our own. 

There are yet other marks, whereby man has deduced 
the inference of the Sun^s similarity to the stars. Obser- 
vation teaches that our Orb and its distant companions 
emit an original, independent light Sojne stars, like our 
Sun, undergo certain periodical changes, seemingly irregu- 
lar to our vision. We have sometimes a red luminary, 
again a pale one, then dim, afterwards brilliant, and all 
independent of our atmospheric influences. These dif- 
ferent degrees of light and color are undergone in less 
tune than by Sirius, and may be considered a faint offset 
to the phenomena of Eta Argus. If these changes denote 
that 'Mhe stars are not generally in a permanent con- 
dition,^^ the fact that our Centre is one of them brings it 
within the sphere of the same inference ; and yet, not- 
withstanding these changes, it is in just as permanent 
condition as we perceive it to be. Thus is the inference 
apparently, if not really, thwarted. If AlgoPs variations 
of period are attributable to the fact that it is mpving 
towards us, and it is therefore and thereby demonstrated! 
that Algol is not the permanent centre of a permanent 
system, what is the parallel deduction from the motion of 
our Sun towards the constellation Hercules, in its long 
revolution around Alcyone? Even, ^Uhe disclosure of 
the history of our own planet as one in which changes 
have been constantly going on,'* the appearances of vol- 
canic changes in our satellite, both belonging to our 
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System, and the repeated occurrences of solar spots, seem 
to indicate that essential changes are not contrary to the 
routine of physical phenomena within our own limits ais a 
system, nor contrary to the reality of such solar changes 
as we see represented, however much as to extent, dura- 
tion, and repetition they may differ from mutations in 
Algol, Mira, £ta AquilsB, Alpha Herculis, or numerous 
others of various periods. 

If, again, ** we have no means of knowing whether the 
stars are dense as the Sun, or a thousand times as rare,*^ 
the supposition of their greater rarity than our Orb is a 
^atuitous hypothesis, quite as unsupported by demonstra- 
tion, reason, or analogy, as that of their greater density. 
Were we entirely ignorant of the Sun's density, and ac- 
quainted with that of cometary niatter, similar reasoning 
would lead us to infer that the Sun is no more dense than 
this cometary matter, which we now know would be a 
wrong inference. — As to Alpha Centauri and 61 Cygni,* 
many elements must enter into the calculation to prove 
that their known data, being like those of certain planets, 

* The parallax of 61 Cygni is about one-third of a second, and its 
major semi-axis of orbit 15^ seconds, which makes its orbit one and 
a half times greater than that of Neptune. Some make the interval 
between the two members 465 times that of Neptune's orbit. In- 
stead of the united mttoscs of its two mraibers being only equal to a 
third of the mass of our sun, the mass of the oentral one of the pair 
is estimated at a trifle more than one-third of the solar mass. 

The parallax of Alpha Centauri is nearly one second. Its major 
semi-axis is by no means certainly ascertained ; but, it is assumed 
to be twelve seconds. The orbit then is nearly one and a half timet 
greater than that of Saturn. 

Bui " the periods of the bkiary stars of known parallax have not 
been " definitely settled. All of them then that are harnessed into 
calculations are assumed; of course, the results are uncertain. 
Supposing the period of Alpha Centauri to be 77 years, the mass of 
its oentral member will be equal to two-fifths of our solar mass. 
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as Saturn, Uranus, or Neptune, demonstrate their united 
masses less than that of the sun. Are they of equal size or 
mass, and subject to as many counteracting influences as 
the selected members of our System are ? Is the medium 
they revolve in of the same, of greater, or of less density 
than that of our planets, satellites, and their common Centre ? 
Spiral nebulsB are by some supposed to have a resisting 
medium. Are those stars subject to a triple motion, — 
rotary, revolutionary, and traiislatory ? Then, consider if 
they may not be smaller, as Mercury, Venus, Earth, and 
Mars, are smaller than Jupiter or Saturn. Some may be 
hollow, others, nearly solid ; some dense, others rare ; 
fbr, the aspect of our Earth and its inhabitants, both in 
the present and in by-gone ages, aiid the variety of matter 
and size characterizing our planets, as well as the varie- 
gated appearance of the heavens, forbid our strict confine- 
ment to monotony. Indeed, we are positively informed 
that many of both binary and single character have a 
decided proper motion through space* Perhaps, all do. 
At any rare, so far as we can see, the stars are arranged 
in classes, as animals and plants are in genera and 
species. The plan of regularity ^and subjection to a 
general type are discernible throughout the sidereal 
heavens. The bond of a unity of principle in their 
evident arrangement connects the most remote and the 
most spacious nebula with the nearest and the minutest' 
animalcule and flower. 

'* All are but parts of one stupendoiis Whole, 
Whose body Nature is, and God the soul." 

This unity of arrangement under a. variety of form, is 
as traceable as the unity of influence of gravitation under 
a variety of modes, or the unity of light under a variety 
of shades. The identity of plan is as visible between the 
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stellar orbs and the modest violet, as between the farthest 
binary or individual motions occasioned by gravity and 
the microscopic fig*mite, which has just been toppled 
down from its mimic pyramid of sugar grains, by the 
universal exertion of the same power. Why then may 
not sun revolve about sun, as well as satellite about 
primary ? Or suns go round a central body as the moons 
of Saturn circulate about the planet ? Why may they not 
perform these motions with masses less, like those of 
Jupiter's satellites compared with his, as well as greater, 
than that of our Sun ? 

Observing close resemblance in several prominent 
points between the centre of this System and the myriads 
of stars sprinkled so profusely before us, and that quite a 
number of opaque orbs, mostly invisible to us without 
optical aid, perform their respective circuits around him, 
each receiving light and heat and vitality from his influ* 
ence, we are naturally prompted to ask if they are not 
like him in these latter respects. Is our Sun the only one 
in the Universe attended by a retinue of planets to illu- 
minate, warm, and vivify? Are all the rest solitary 
flames, pouring their* rays out upon the barren space ? 
Have they no other end in view than that ? Have they 
been blazing into blaok nothingness for millions of years, 
without any useful employment to make them worthy of 
existence? Is all this splendid array over our heads 
nothing but a magnificent display of eternal fireworks, 
variegated with the lively colors so easily prepared by our 
own pyrotechnists ? By no manner of means. Matter is 
subservient to mind. These orbs are not solitary. They 
are not useless. They have objects to irradifite. Fellow 
sans need not each other's light. They are light itself, 
the source of solar rays. Space needs no light. Opaque. 
q>heres do. The visual organ does. Vegetation, animal. 
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man, all require its aid. The three fundamental elements 
of Nature, oxygen, hydrogen, and nitrogen, need Uie 
interposition of solar chemistry contained in the solar 
Tays, to assist in modifying, diversifying, and combining 
those elements into the innumerable structures of the 
Universe. Indeed, we can almost as safely conclude that 
light was made for the eye, as that the eye was made 
Ipr the light. 

If, then, the object had in the Creator^s view was to 
adapt planets to their sun in the other island universes as 
He has in our System, their mutual arrangement has 
been as exquisitely effected as all other parts of the 
material Whole. Man need trouble himself with no fear 
respecting Deity^s wisdom and skill, nor about His calcu- 
lation as to the safety of His orbs. It is futile appre- 
hension for us to indulge lest suns sweep planets out of 
their established orbits, or that neighboring companions, 
entice from their legitimate career those little worlds, 
which have been placed under stellar protection. Our 
little planetoid Hygeia, which revolves at the distance of 
over three hundred million miles from its protecting Sun» 
i^d runs within about half this distance of Jupiter's 
perihelion point, is not drawn from its^ destined path by 
that mighty globe, with all his bulk and imposing retinue 
of moons. Some of Uiis small group even cross each 
other^s orbit with impunity. Comets in large numbers 
traverse our territory, leaping the planetary paths like- 
horses in a steeple chase ; and where is the consequent 
disaster ? When we fear the collisions of planets with 
each other or with comets, or doubt the possibility of 
systems revolving around remote stars without being swept 
a,way by their neighbors, let us regard the wonderful 
equilibrium preserved in the multiple ring of Saturn. It 
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will be well to remember that Jupiter and Uranus influ- 
ence it somewhat irregularly in certain parts of its 
orbit, that its orbital eccentricity occasions considera* 
ble variation in solar influence during its circuit, that 
the eight satellites are constantly bearing down upon it 
different degrees of disturbancCvas they become clustered 
together or separated wide apart. Notwithstanding all 
these apparent inducements for confusion and collision, 
they continue poised without the least material deviation 
fVom their relative positions to the planet. Thus it pro* 
ceeds from month to month, from year to year, from 
century to century, from cycle to cycle, performing its 
rotary and orbital rounds, each with an hourly velocity of 
about 22,000 miles. Then ask by what secret power the 
earth manages to retain the moon in her orbit, while the 
Sun is constantly exerting more than twice the gravitating^ 
influence upon her that the earth does. As to the possi- 
bility of planets being attached to other suns, it is very 
fortunate they depend not on human calculation. What 
man would expect to find animalcules in a salmon^s blood, 
or living worms in the humor of a fishes eye, or surviving 
the drying process for four weeks in contact with chloride 
of lime and sulphuric acid, in a vacuum at the temperature 
of 848° Fahr., or twenty-two degrees more heat than is 
sufficient to melt brimstone ? Water boils at 112**. Who 
would look for animalcules flourishing in beds of ice, 
where animals cannot endure the cold of the climate, 
unless the tell-tale microscope and curious experiment 
revealed these wonders to him? Before the construction 
of Lord Bosse^s telescope, who suspected such a wilder- 
il^ess of contortions among the luminous masses, or such 
distinct star-drops in the milky tracts of space? Who 
would believe a tumbler of cold-water contains enough 
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electricity to charge a sizable thunder-cloud?* What 
gentleman of six feet stature would not be astonished at 
the towering dimensions of the Anakim, who would match 
well with the giant quadrupeds and reptiles of the tertiary 
era? Whose mere glaqce at the Borneo anthropoids, 
with such slender frames and pigmy height, would 
once imagine their muscular strength sufficient to lift 
nearly half a ton? Or superficially examining Zerah 
Colbum, or the mere boy Safibrd, would pronounce them 
capable of such mathematical feats as they have evinced ? 
What home-bred European or agricultural American, 
ignorant of the tales of travellers, would believe the 
African Ghilanes, ornamented with caudal appendages, ' 
and the interior Australians, prowling among high grass 
on all fours, and galloping off in the same attitude at 
great speed, were individuals of the human family? 
What mild, rice-eating Grentoo would suppose his fellow- 
man could devour human flesh, or relish rank train-oil? 
Consider too the property or faculty of exact maUiematical 
and geometrical constructiveness enclosed within so ex- 
ceedingly small globule as a honey-bee's head. In the 
still smaller organism of the brown ant is snugly packed 
away the skill of excavating its subterrannean store-houses, 
as well as the forecast of wisdom to treasure up its pro- 
visions for the coming winter. All these unique examples 
tend to show that the Almighty's ingenuity is not bounded 
by a monotonous line. Infinity is a wide margin to range. 
Omniscience is an exhaustless source of wisdom. Omni- 
potence cannot be measured by finite computation. Om- 
nipresence admits of a boundless field of supervision. 
Here are all the requisites to fasten securely to their solar 

* Professor Faraday asserts, firom actaal experiments, that a 
single grain of cold water contains sufficient electricity to charge 
800,000 Leyden jars of the ordinary sixe. 
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centres a number of planetary systems, so that they shall 
be as stable as ours, and not so liable to be led astray by 
other suns as were our alleged first parents by a difierent 
personage from their legitimate Author. If we pursue the 
train of thought much farther, ^e shall begin to think this 
earth and its inhabitants actually need special care on 
account of innate inefficiency, while other spheres are 
capable of self-government, and know how to exercise 
free agency properly, without the special leading-strings 
of an infant. 

But, we do not so understand the plan thus far deve- 
loped, nor the character of its Projector as authentically 
revealed. We regard Him as more comprehensive, im- 
partial, and wise. He can pack prodigious power, extra- 
ordinary intellect, perfect morality, within a very small 
compass, or He can expand them so as to fill more capa- 
<2ious dimensions. His means are infinite. As to the 
similitude of the stars with our Sun, which in itself may 
be one of a binary or a multiple stellar system, there is 
no difficulty in conceiving them the centres of revolving 
planets, like or unlike ours as to orbit, volume, mass, or 
velocity. The practicability of such arrangements, and 
the supplying them with inhabitants, does not even sur- 
pass our finite idea of Jehovah. It would be to us a more 
perplexing problem to solve, how He can complete his 
universal plan in congruity with its progress thus fiur, 
without these stellar domicils of intelligent populations. 
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CHAPTER TL 



SPECIAL FAVORITISM. 



There are several points of view, which may he taken 
of this unique proposition, so apparently incongruous in 
itself with a liberal and comprehensive idea of the Divine 
character. One is the comparative care bestowed upon 
man as contrasted with the brutes ; another is the conside- 
ration of man as a very limited or finite being ; and the 
third is the condition of man regarded as the only intel- 
lectual, moral, and religious creature in the Universe, and 
that of the earth as his exclusive habitation. 

Until we know how much the lower animals and insects 
understand, whether the bee is conscious of its mathe- 
. matical precision, the ant of her providing against future 
want and scarcity, the shark of his calculation in pur- 
suing the smaller fry of fish, the bird of its nice construc- 
tiveness and provision for its future young, the migratory 
birds and animals of the region whither they are travel- 
ling, and of the exact time when to go, the beaver of his 
architectural ingenuity, the carnivorous animals of the 
proper mode to lie in wait for their prey, and of their 
calculation when it is best to spring upon and seize it ; the 
dog, the horse, the elephant, the cow, the cat, the squirrel, 
all animated nature are conscious of a species of semi- 
intelligence ; whether they employ a significant language 
as perfect for them as ours is for us, we cannot fully 
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determine how far man, as a genus, is specially regardecL 
It is certain that we are quite ignorant of these numerotur 
facts. Does this ignorance prove that we are exclusively 
and specially cared for ? If they sometimes err, does not 
man ? If they suffer and die, does not he ? Is there any 
more proof " from what we know " of man^s immortality, 
than of theirs ? Do we see man after his death any more 
clearly than we see them ? Perhaps they are immortal 
as well as we. God made them as well as us. So far as 
their infancy and life on earth are concerned, they cer- 
tainly are equal to us in equipment. Their instinct is 
iitrongen Their general health is more sound. Thejr 
self-preserving intelligence is greater. Their innocence 
is more certaia. God guides them specially, unless they 
are free agents. If the mind of man has some community 
with the mind of Grod, the instinct of animals has some 
community with Him ; for, He originated one as well as 
the other, and hoth are equally perfect in their kind. 
If heasts are immortal, and are also specially provided for 
here, man cannot be the exclusive subject of Grod's 
^superintendence. And as most men, the masses, are 
.deemed idolaters, heathen, sinners, or skeptics, as they 
,are intellectually deemed ignorant of astronomy and most 
other sciences, why should they be of special considera- 
tion ? How do they treat the brute creation, Grod's favo- 
rites? Why should so many myriads of unoffending, 
semi-intelligent, sinless creatures, be indiscriminately cast 
aside for a few doubtfully righteous men out of so many 
generations of millions? All the animals act God's will. 
They perpetrate no crimes, no impiety, no blasphemy. 
Of mankind, *^ all have gone astray ; none is good ; no, 
not one.'* 

Again, when we contemplate man^s limited powers 
over himself, as a whole, and over his various parts, — 
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unable to bear up, like, a bird, against the tendency of 
gravitation, when falling from a tower or a precipice, 
ignorant of his imminent danger, of the weakness of the 
timber or fragment he trusted to, — unable to buffet the 
waves in mid-ocean, like a fish, and to survive in an ele- 
ment covering over two-thirds of the globe, made for his 
alleged exclusive use, — incapable to tell how many mus- 
cles are called into action at every movement ; his limited 
control over his nerves, blood, involuntary muscles, and 
ignorant upon which particular muscle or nerve he exerts 
the will to occasion motion ; being not much superior to 
animals in this kind of knowledge, when it is often very 
important, and not at all superior to them in the know- 
ledge of actual causes ; dying as they do ; his ignorance 
of his future destiny as a definite matter, not so long-lived 
as trees and many of the lower creatures ; all these and 
many other similar considerations of a retrospective na- 
ture, touching the preceding successions of mineral, vege- 
table, and animal existence, were it not for the infallible 
teaching of Revelation to the exact contrary, why might 
we not inferentially suppose that man too must merge 
into the prolific soil and elements whence his body sprang, 
(for, his intellect is no more an immaterial principle than 
animal instinct,) and another race arise superior to him, 
as he is to animals, with knowledge of the future, a 
supremacy over the elements, an entity above all animals 
in all respects ? Such improvements, with a correspond- 
ing degree of intellectual acumen, and mechanical inge- 
nuity, acuteness and obedience of moral sense, devotional 
tendeincy of soul, might be the aurora of proof that he 
yrou\d then be the special favorite of Heaven, as an in- 
habitant of this planet. 

If we are to understand human intellect to be one of 
the three-fold end and aim of the vast procession of th^ 
10 
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unintelligent masses, prior to its terrestrial advent, so far 
as this globe is concerned, and the other globes have 
reached their ultimatum without accomplishing a similar 
end, then do they appear incongruous, and almost abor- 
tive. So far as those radiant objects are placed around 
us for our inspection and contemplation, how many of 
our race now enjoy and admire the starry firmament, or 
even bestow reflection upon it ? How much more than 
useless to exhibit a spectacle, and then to have people 
close their eyes to it, or to strike them blind f Then, of 
those rare few who do survey the sky, how many have 
the privilege of using a telescope, of scanning the family 
of Jupiter, its belts and moons, the rings and satellites of 
Saturn ? How many can witness the phases of Venus, 
and the different shades of Mars ? Of those who have 
access to telescopes, how many can find Uranus, Neptune, 
or any of the (31) planetoids ? What power of glass or 
metal can peer through or around the Moon, and describe 
its farther hemisphere, or detect the rotary motion of Nep« 
tune's satellite? How many can view the bewildering 
spiral nebulsB, so indolently reposing upon the blue con- 
cave, the broad expanse of Orion's splendid Galaxy, or 
the translucent oval of Andromeda, in any considerable 
degree of their magnificence ? What kind of spectacle 
then is the star spangled Armament to such heedless and 
destitute spectators ? If that was the object in view, it 
has resulted in a failure so far; and the mighty few 
enjoy a monopoly of vision never intended. Certainly 
must they have been framed for some other and a more 
benevolent purpose, not so easily defeated. 

From the above, one would think there is some room 
for a higher grade of intellectual condition, even between 
the most talented mortal, and the lowest finite immortal. 
If we cannot conceive of any being different from man, 
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adequate to people other spheres, how much does that 
avail ? Can we Conceive any definite idea of God's out- 
line of form, of His immensity, of His infinite capacities ? 
Are we not daily disputing about His Son's nature ? Do 
we frame any conception of Gabriel's shape, stature, per- 
sonal appearance, or abilities, or of any angel filling a 
lower rank ? What man can chalk out the configuration 
of the Universe, or positively and truly declare it has one ? 
If it be a blessed privilege to live as man upon the earth, 
and to be an heir of immortality, it would be a rational 
extension of this privilege, — practicable to the attribute 
of Infinite Wisdom, — to people other globes indefinitely 
with immortal souls or candidates for eternal life. If it 
be a curse, then is our presence here the result of pre- 
meditated malevolence, and we cordially advocate the 
keeping* of the terrestrial party conveniently small, as 
well as to hem in our reproductive energies as we would 
die leprosy. But, we adopt the former supposition ; for, 
to confine humanity, in all its possible varieties, to this 
little ball, where we finite creatures can easily take their 
census every few years, and are unable to count all the 
stars of heaven, very much resembles the act of a finhe 
God fabricated by the imagination of finite man. It de- 
prives innumerable existences, which even we can see 
might be readily created, and enjoy the same blessings. 
The omission of such creative act rather strikes the sense 
of humanity with an idea of niggardliness, which has no 
parallel, so far as we can see, in the boundless domain of 
the Almighty. As to the time or period when such should 
be created, if man is immortal, and there is to be no end 
whatever of his existence, perhaps it may not matter much 
whether he is produced now, or ages hereafter, or has 
been in other worlds for epochs incalculable already. 
Our earth may then, on that principle, as well be consid- 
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ered the first furnished, if there must be a single one, 
out of so many, ranked the first in times as any other of 
the vast array around us ; and this may be the earliest 
dawn of intelligent creation, to be amplified in due process 
of ages. 

But, the archetypal idea of man, revealed in the lower, 
vertebrated animals, proves God^s foreknowledge of man^s 
existence ; and it equally applies to vertebrates on Jupiter 
or Neptune as to those on the earth ; and still farther, to 
the Universe, as these animals were within its precincts. 

\ Suppose terrestrial humanity has only occupied an atom 
of time as he occupies but an atom of space i it does not 
follow that a similar occurrence may not have visited 

I other planets, nor that none of them were previously in- 
habited. The universality of God's economy rather tends 
to imply that He has e^i^tended man over all his domain, 
or over the generality of it, and sprinkled the intervening 
space with opaque orbs, invisible to us as are remote stars 
and planets without telescopic aid, or as those beyond its 
grasp. His eternity would seem to indicate that other 
planets had been in process of preparation for man as 
well as this, unless, as we have said, our routine of animal 
life and our earth were the first of HU creations. If so, 
a peopling of the rest is probably pre*determined afkd 
planned in the Infinite Mind to follow us in the course of 
time, which is much the same as if it were already exe- 
cuted. And this will be evident to any one, who reflects 
for a moment, how much of a mere figure of speech the 
word time is, and whether if we de^roy the succession of 
events, blot every act from the category, without so much 
as thinking of time in the meanwhile, the least shadow of 
what we fiippantly name by this appellation really re- 
mains. It is precisely the same moment now that it was 
when Adam was created, or Plato flourished. Events 
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have intervened ; but, what we style time has been and 
ever will be stationary as space. A revolution of the 
earth around the sun is equal to one year, a synodical 
revolution of the moon is equal to a month, a rotation of 
the earth on its axis is a day, and the clock measures the 
fractional hours, minutes, and seconds. 

Since God is everywhere, vivifyihg by His presence 
the remotest planet, and the remotest stellar orb, and we 
can say, in any region of His empire, with the patriarch 
6f old, " Surely, God is here," is only one speck of His 
universal Person graced with intellectual correspondences? 
Does a wise, good, benevolent Being banish His own 
image and doom him to one diminutive enclosure, and 
surround all the residue of his immense Person with unin- 
telligent, half- formed, crude monsters ? If man is deemed 
a good production here, why not place him elsewhere in 
duplicate, triplicate, and so on ad infinitum ? The very 
attribute of infinite Goodness which we attach to the Di- 
vine nature, demands that a good production have an 
infinite dissemination to satisfy that attribute, or our finite 
idea of it, especially if all parts of the Universe are alike 
** the constant field of His activity and thought, wisdom 
and power." If God only possesses attributes of Good- 
ness and ^Visdom in a dormant state, they cannot be of 
any great utility to Him or to any other being. To evolve 
them from the state of a mere capacity to do, they must 
be set into operation. To exercise them, they need pro- 
per subjects. To prove them infinite, infinite exercise of 
them is requisite, and over an infinity of space. None 
but rational creatures can duly appreciate that Goodness. 
Intelligences, then, must exist everywhere; the visible 
and material upon visible and material orbs ; the invisible 
and spiritual in immaterial space. And as God^s attri- 
butes are co-existent, inseparable, wherever omnipotence 
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or omniscience works, and omnipresence superintends, they 
must be accompanied by omnibenevolence, either directly 
or indirectly. 

If this terrestrial cemetery, where less than half the 
race survive maturity, where there is so much sickness, 
bodily and mental pain, dearth and misery, as to suggest 
the epithet "a vale of tears," is under a special care of 
Providence, those not under the special care are to be 
sincerely commiserated. Were it not for our brevity of 
life and the hope of extrication from this special orb, some 
of its inhabitants whose whole life is sickness, pain, or pov- 
erty, who burst into the melody of impatience, and chant 

" Fly swift aroand, ye wheels of time. 
And bring the welcome day,*' 

would fervently pray for deliverance from such dubiously 
tender mercies. 

A moral being, discriminating between right and wrongs 
subject to a moral law, sympathizing, as it were, with the 
Divine nature, more worthy of Divine attention than thou- 
sands of planets laden with unintelligent creatures, seems 
to ask that those other planets have similar moral inhabit- 
ants. It seems, by the success of one experiment, to urge 
its reiteration in other places, wherever God is, fnstead of 
being cooped up in a narrow circle, at the bottom of an 
atmospheric sea like flounders on the bed of a river, so 
small that man's situation in it almost militates against the 
idea of a more expanded state hereafter, against the re- 
vealed doctrine of immortality. Allowing a space of five 
square feet for each inhabitant, great and small, the thou- 
sand million people on the Earth might stand within an 
area less than fourteen miles square ; and as it is, they do 
not spread over thirty-nine and a half million square 
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miles, or one-fi(\h of the terrestrial surface.* Such facts, 
when farther cramped by the idea that all the specimens 
of intellect, moral faculties, and reason extant in the Uni- 
verse can be packed within the limits of three or four 
sizable townships, while inanimate matter or brutes oc- 
cupy so much territory, bear a suspicious look. It appears 
as if it would not do to allow human intellect to roam at 
large. In this restricted view, we wonder why man is 
allowed to let his thoughts, — an emanation from him, — 
be led by his eyes, also a part of him, to contemplate 
other planets, as Saturn with his rings, and Jupiter with 
his belts, by means of a telescope, the result of his own 
mental action, another feature of him, and by the mathe- 
matical calculations exerted by his mind. Why was Le 
Verrier's thought suffered to wander twenty-seven hundred 
million miles from his special domicil to the invisible 
Neptune, and to designate its veiled position so accurately 
as to tempt astronomers everywhere to forget this privi- 
leged monopoly of Earth for a season, while they were 
gazing upon the newly discovered orb? 

If this planet is so precious, so immeasurably superior 
to the rest, as some allege, one would suppose that the 
favored inhabitant, for whose sole use it was created, and 
the only one in the Universe too, would possess a mind 
80 weighed down towards it by a species of mental* and 
moral gravitation, that he could no more lifl his thoughts 
or direct his attention to another planet, than he could 
defy the law of physical gravitation by throwing a whole 
mountain range against the remotest stars, or fli§g his 
own body in rapid somersets beyond the solar system, 
against the solar attraction. One would likewise suppose 

* And the whole human popnlation for two handred genera- 
tions back of thirty years each, could stand within the limits of 
England, — ay« and of eighty more generations. 
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that there need be no change of state to bring about immor- 
tality, especially too if God has made it a special object 
of His care and His chosen place of residence. For, why 
need man depart, or die to be with his Maker, if his 
Maker is already in the same house with him ? Does it not 
sieem like removing him from God's presence, — a nnark 
rather of displeasure than special regard ? Or does it 
have in view to make this Earth the heaven, a topical 
station ? Then, again, if it be so much more worthy of 
the Divine effort to regard one small planet, peopled 
with moral beings, than any number of planets thronged 
with brutes, why would it not be still more deserving of 
His attention, were the other planets also inhabited by 
intelligent creatures ? He would surely seem more like a 
universal God, rather more partial to those of His own 
moral and intellectual image, the daguerreotyped minia- 
ture of Himself, than to myriads of senseless dumb ani- 
mal machines. It would certainly be more worthy His 
exertion to blend a vast variety of intelligences, spread 
broad-cast over the face of Creation, and capable of appre- 
ciating His works and excellence, into a unity of end or 
destiny, than to expend His eternity in creating mere 
unsympathetic brutes, and in contemplating them as they 
are unconsciously whirled through space at rapid rates, 
aftet they have been created. Even man would spurn at 
tjundling round a dumb animal throughout his life. It 
would be a more convincing proof of His actual design 
and the unity of that design, it would correspond to the 
part frithin our own scope of observation, to have its 
insignia extended far and wide, embracing His entire 
realm, rather than closely tethered to the insensible cen- 
tre of a minute circle. 

Still farther, when we are authentically assured that, at 
he creation, " the sons of God shouted for joy," and " the 
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sons of God saw the daughters of men, that they were fair ; 
and they took them wives of all which they chose,'* that 
" there were giants in those days," add that the children 
of these remarkable fathers and human mothers became 
large and powerful, we are induced to belieye God then 
exercised moral government over a race of beings some- 
what different from the sons of men. He was just as 
likely to have had people on Jupiter, Saturn, or Neptune, 
previously to our existence as subsequently, unless ouir 
lapsed state is considered the result of an imperfectly con- 
structed being, a bungling affair, and as therefore bearing 
the intrinsic evidence of being God's first experiment in 
creating humanity. Such conclusion is not very flattering 
to the idea we must consequently entertain of the Diving 
character to warrant the extraordinary premises. Yet, the 
conclusion concerning the occasion of its awkward and 
bungling predicament as a first specimen^ seems warranted 
from those premises. At least, such is the mode of some 
persons' reasoning, however much it may calumniate the 
Almighty. They push the train still onward and argue 
that if intellectual creatures, like man, dwelling on the 
Moon or Jupiter, for instance, — creatures capable of 
merely apprehending abstract truths and barely able to 
attain physical knowledge, only imply capacity and 
ability, and exclude all probability of the exercise of 
this capacity and application of the ability ; then, if no, 
intellectual and moral creatures were in existence before 
terrestrial man, (for, the material universe was in existence 
for ages upon ages before his advent,) Grod had only 
the capacity and ability of tf moral Governor, and for that 
long series of periods and epochs had no opportunities to 
exercise these qualities. He was accordingly a moral 
Grovernor in embryo, a progressive Deity, an improvable 
Being, not perfect in His attributes, (and hence perhaps 
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the partial failure of His first human experiment,) a 
plastic Mechanic, a Police Officer over brute animals and 
lifeless masses of matter. Our idea of Jehovah revolts at 
such an avalanche of blasphemous degradation. If we 
cannot extend moral government beyond the Earth and 
its quicksand of human generations, cannot conceive it to 
comprehend other planets and other systems, without 
arbitrary and fanciful assumptions, we cannot regard the 
eternal, self-existent One as an actual moral Governor 
before man was created, nor even now as moral Governor 
of the Universe. His dominion is limited to an atom of 
space, not to all this planet, but only a small portion of it, 
to an area of less than two hundred square miles ; for, 
such extent of territory only would all His terrestrial, 
moral subjects cover, standing together in a close body. 
Now, if we deem Christianity the true religion, as it un- 
questionably is, and its believers the only proper moral 
subjects, how many sincere, loyal followers remain on the 
Earth after deducting from ten hundred million inhabitants 
over six hundred and sixteen million Pagans, over a hun- 
dred and twenty million Mahometans, about five million 
Jews, an indefinite number of Skeptics, impenitent and 
indifferent Christians, religious hypocrites and time-servers ? 
How many can say with the sterling Joshua, " As for me 
and my house, we will serve the Lord," or truly exclaim, 
** The temple of the Lord, the temple of the Lord, are 
these?" This process of decimation would reduce the 
Almighty's empire to the narrow limits of a miniature 
province, containing less than twenty square miles. The 
mayor of London presides over a larger territory, the 
emperor of China controls a much greater number of 
"celestials," and the Pope of Rome exercises irresistible 
sway over many more devout and obedient souls. If this 
-stupendous Universe was designed for these few, this 
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meagre handful, of the elect, it is special favoritism with 
a vengeance, particularly when we consider how exceed-^ 
ingly small portion of that handful are sufficiently culti- 
vated to appreciate the august Structuie, or to participate 
in the elevating tendencies of scientific culture, or exercise 
their own independent judgment in religious sentiments. 
If they are mere reflectors of their pastor's views, he 
represents all within his circle, and stands for his congre* 
gation. Thus is the number again diminished almost to 
the simple number of pastors in the evangelical jurisdic- 
tion of Christendom. 

Another proposition remains to be considered in this 
connection. We have alluded to the peculiar ethnological 
views of certain learned naturalists and keen investigators, 
and announced our hesitancy to adopt their sentiments 
without due deliberation. But, should it be true, as they 
confidently affirm, that map was created in different 
regions of the globe, with various characteristics, differing 
widely from each other, the legitimate consequences must 
follow, however subversive they may be of our precon- 
ceived opinions, or obnoxious to our prepossessions. 
Should it perchance prove correct, and Adam was the 
only lapsed one of all the various primogenitors, then only 
his race, his heirs, experienced the direful effects of the 
Fall ; only his family line needed redemption. According 
to this, the Jews alone were involved. They alone re- 
quired a Savior. From them that Savior descended. 
Instead of having been previously prepared by God to 
receive the Son as a friend, in the same manner that the 
earth was prepared to receive man, these Jews, his own 
countrymen, disdainfully rejected and ignominiously cruci- 
fied him. If he did not save that stiff-necked people, and 
none others needed salvation, was the plan any more 
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successful than the alleged introduction of man as a moral 
being upon the earth ? Such, we repeat, are the startling 
consequences of that ethnological thesis, so persistently- 
urged by an appeal to geology, history, craniology, com- 
parative distribution, personal traits, and even to the pages 
of Holy Writ. They refer to " the giants of those days,^ 
mentioned in Genesis, to the towering sons of Ana^, in 
whose presence ordinary men felt like grasshoppers, and 
were regarded as such by those extraordinary beings, 
spoken of in Numbers and Deuteronomy. These speci- 
mens are regarded by these naturalists as different from 
people generally; and they seem to perceive that the 
peculiar mode of mentioning them indicates a Scriptural 
admission of the fact. But, we have this consideration t6 
console us, that the same God breathed into all the breath 
of life, and is our common Father ; and that hence, the . 
living soul, the real man, emanated from the same Being, 
and was placed upon the same footstool, even if he was 
steitioned upon divers parts of that footstool. To pursue 
this remarkable opinion as applicable to the sentiments of 
certain theorists ; if " such a proceeding " (as the redemp- 
tion and its wonderful accompaniments) '* shows, of course, 
that Grod has an especial care for the race of man," those 
naturalists^ conclusion would seem to ask, which particular 
race. If the Jewish, were they redeemed? Wherein did 
others need it ? If this favorite Earth ** is the stage of the 
great Drama of God's mercy and man's salvation," it was 
also the stage of God's first human experiment and man^s 
Fall. If it was "the Sanctuary of the Universe," as 
Christ's abode, we regret to say that it was also the 
Slaughter-house of the Universe, if Christ actually died 
while on the cross at Calvary, of which latter fact there is 
no doubt, except among skeptics. Then again, to most 
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people of the earth, (the Pagans and Mahometans and 
Jews,) it is not considered certain that such dispensation 
was necessary y or that we have the right idea of evil. 

If, according to the views of some, we are to infer that 
because man has occupied hut an atom of time on earth, 
therefore he may occupy only an atom of space, then 
may we infer that because a particle of steei-dust occupies 
but an infinitesimal point of space, it therefore can only 
exist during an infinitesimal fraction of time, or an eternal, 
elementary atom of matter, because small, may be ephem- 
eral in duration of existence. So far as this principle 
avails, and the fact of man's creation is concerned in 
answering our ideas of infinite Goodness and Wisdom, the 
appearance of one generation of humanity, even of one 
pair, is as good as a thousand generations. For, the same 
faculties are in all alike, and are only repetitions of those 
m the original human beings. Just so soon, therefore, as 
the number is increased, it is either superfluous, and should 
be ranked among some of those vegetable seeds and other 
articles, which never reach maturity, nor even sprout 
and commence growth,* or it involves an inference that 
tjiese numbers may be repeated in other .parts of our 
System, as well as on other parts of our Earth, And the 
fact that the race has lived through more than one genera- 
tion, even through many, in time, leads us to suppose they 
rpay livenipon more than one planet, and be disseminated 
in space. For, one single generation was enough to satisfy 
certain persons' notions of infinite Wisdom and Goodness, 
since man's moral nature and faculties were perhaps as 
well developed in Adam as in Socrates or Newton; 

* It would not be wise, however, to deny their ntiUty, merelv be- 
q^use we cannot perceive it. 
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Besides, God knew to His own satisfaction the depth of 
human capacity and inclination, without needing its de- 
monstration repeated from generation to generation. And 
we must not forget that Socrates was extremely con- 
scientious and obedient even to human enactments to the 
very death, and would not be tempted to overt anger or 
rage by his exceedingly vexatious wife, Xantippe, while 
Adam violated the Divine code, and was put off his guard 
by Eve, and that both existed before the Savior's advent. 
If God desired to have the example of humanity as widely 
advertised or personified as possible, then other worlds 
might be rationally regarded as proper receptacles for the 
multiplied array of specimens. And when we look around 
us here, and perceive such a level of equality meted out 
of the indispensable bounties of Nature, ^^ the sun rising on 
the evil and on the good, and rain sent on the just and on 
the unjust,'' we cannot but wonder if the same great Being 
has not made the other planetary surfaces fit for the recep- 
tion of such blessings. We cannot but believe that all 
those individuals who entertain such apparently limited 
notions of the Creator's jurisdiction, if they are entertained 
with a proper heart, will be agreeably disappointed when 
they awake from the sleep of death to the realities of 
another state. We cannot but almost anticipate their 
astonishment at beholding delegates from other planets, 
and from other systems, even from the uttermost bounds 
of the infinite Jehovah's universal Empire. 

Once more, and we are done with this topic. The 
very fact that man was placed upon Earth, with as little 
knowledge of the event as any animal, combined with the 
fact of the prevalence of the distribution principle over 
its surface, and of his inability to roam from planet to 
nlnnet, and from star to star, of his rigid confinement to 
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Earth alone, not only declares that he is not the special 
being for the Universe ; it also significantly points, with 
its index finger, to a similar distribution principle practi- 
cally applied to other heavenly orbs. Each planetary 
and stellar population is as accurately adapted to its 
dwelling-place as we are to ours, or as the different 
species of terrestrial animals and men are to their various 
localities. Then, the universality and uniformity of plan, 
manifested in every part of our own explored territory, 
together with the infinity of the attributes of its Author, 
indicated by the prominent features of that plan, seem to 
demand a general distribution, or a general application of 
the principle. And as we perceive that more then one 
type, and more than one species, were introduced upon 
Earth, at each era of Creation, and so far as we can 
judge, ^ere contemporaneously placed in various sections 
thereof, we infer that the numerous grades, not only of 
animals but also of men, were co-evally distributed, at 
their proper natal epochs, over the multitudinous orbs of 
space. 

Let us once more repeat that the process of furnishing 
a planet with living existences, both animal and vegetable, 
is far from spasmodic, if we may give credence to the 
sober and convincing revelations of geology. It is carried 
on in a deliberately gradual manner. A long succession 
of steps are taken between the lowest forms or organic 
life and their highest stages of advancement, yet known 
to us. If the operation of this law is uniform, and the 
other planets are but embryotic in their stage of animal 
development, they must have been created subsequently, 
and our planet preceded them all. It was centre, circum- 
ference, everything, the only substantial Universe then 
extant, as it is claimed to be the only solid globe now. 
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Now, to believe this was the first planet furnished, and 
the only one with an intellectual and moral being upon it, 
would be equivalent to believing it was the very first orb 
created, and for countless ages rode sublime, solitary and 
alone, like one empty vessel in mid-oc^an, through the 
boundless realms of chaos. To such theoretic creed we 
cannot conscientiously subscribe. 
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CHAPTER XXL 

VIEWS OF INTELLIGENT MEN ON PLANETARY HABITABILITY, 

Section 1. — Affirmative Sentiments. 

In close connection with what has already heen ad- 
vanced, it may not be wholly irrelevant to the tenor of 
our reflections to advert to another consideration of no 
small' importance. Some five or six centuries before the 
Christian era, or about twenty- four hundred years ago, a 
certain thoughtful philosopher was one of the intelligent 
disciples of the celebrated Thales of Miletus. His name 
was Anaximander ; and he was also a Milesian. It was 
this remarkable sage, who, amid the obscure clouds of 
antiquity, twenty centuries before Copernicus and Galileo 
saw the light, when no telescopic power rounded the 
planetary disks towards the suggestion, — it was he who 
first inculcated the sublime doctrine that " the planets are ^ 
inhabited, and that the stars are suns of other systems.'* J 
His contemporary, Pj^hagoras, coincided in these views. W 
He maintained that " the sun is the centre around which 
all the planets revolve, and that the stars are so many 
suns, each the centre of a system like our own.'' He 
believed the planets to be inhabited, and entered into 
serious calculation as to the size of the lunar inhabitants. 
All this was long before optical aid developed the plane- 
tary features, so as to make their striking resemblance a 
11 
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suitable introduction into the same family with Earth. 
With this magic assistance, there is hardly room for won- 
der that these two later philosophers should have seen 
reason to accept such a natural and elevating idea. In- 
deed, *' it was inevitable that <he conjecture should arise " 
in the minds of those reflecting men. And, yet long 
before their day, we learn that the worshippers of Baal 
recognised a distinction among the stars, planets, sun, and 
moon, in the reign of king Josiah, as is evident from the 
second book oF Kings. Thus were these planets regarded 
as something different from " wandering fires, that move 
in mystic dance." And the great probability is that Galileo 
received many suggestive hints from Giordano Brtino, 
who was denounced as a heretic and infidel, and actually 
burned alive at Rome in A.D. 1600. We are told that 
Bruno maintained that 'Mhe Universe consists of innu- 
merable systems of suns with assemblages of planets 
revolving around each of them like our own earth, the 
smallness of which prevents their being observed by us." 
He farther declared it to be " by no means improbable 
that there are yet other planets revolving around our own 
Sun, which we have not yet noticed, either on account of 
their minute size or too remote distance from us." He 
suspected the motion of the so-called fixed stars, and that 
their enormous distances from our region, and the length 
of observation requisite to detect changes of place among 
them as to their revolutions around each other, or differ- 
ent kinds of motion, shielded these phenomena from our 
view. 

Such were the conjectures of profound sages, and if 
we have to consider how far subsequent discoveries have 
given additional value to them, we must bear constantly 
in mind that a determination on our part as to the reality 
of this estimated value, is after all but an expressed 
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opinion of our own, — a single, individual opinion. This 
being the case, the opinions of others may be of some 
service as well as ours, to the formation of a correct view. 
Among these various opinions, those especially of intelli- 
gent astronomers, who have been instrumental in accom- 
plishing such discoveries, may be deemed as somewhat 
worthy of our attention, and entitled to our deliberate 
consideration. They have made themselves acquainted 
with the facts of the case, and have become as well quali- 
fied to frame a judgment upon the subject as any other 
class of men. An appeal then to their writings will con- 
vey to us a faint idea of their sentiments. It will furnish 
a complete clue to the tenor of those sentiments, and 
inform us of their conclusions, established from a com- 
prehensive survey of the matter in its principal bearings. 

And in the first place, whatever may be their testimony, 
or whatever may have been the current testimony on this 
point, has the idea been actually exploded, like the ancient 
idea of the earth^s immobility and the sun^s revolution 
around us ? or like that of the earth^s central position in 
the Universe and its extended flatness ? Those were con- 
jectures, even sustained by the learned and pious Church 
as contained in the infallible Book ; and why have they 
fallen, like Babylon, into the gulf of lifeless oblivion ? 
Why do only their shadowy ghosts survive, hovering 
around the spot to point out the solitary and melancholy 
truth that they once existed ? Why is there not, at the 
present day, a substantial monument of their eternity 
erected in the mind of man instead of a mere cenotaph 
sacred to their memory ? Because, astronomers not only 
saw no demonstrations of their truth, but positive proof to 
the contrary, scattered over every moving fibre of the 
Universe ; because, there was absolutely nothing to con- 
firm those conjectures. 
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Has the doctrine of numerous planetary worlds been 
thus consigned to the Hinnom valley of astronomy ? What 
say Herschel, Arago, Lardner, Hind, Mitchell, Spofford, 
Dick, and a host of others, who have heen engaged in pfac- 
tical observations and practical thoughts on kindred topics 
for years ? Then, there were Huyghens, Kepler, Tycho 
Brahe, Nicholas Cusa, Bentley, and Paley ; all advocated 
it. Their views are a fair standard. Sir Wm. HerschePs 
words respecting the sun and the moon were : " We need 
not hesitate to admit that the sun is richly stored with 
inhabitants. And I believe the analogies that have been 
mentioned sufRcient to establish the high probability of 
the moon's being inhabited like the earth." 

Dr. Olbers was a close observer of our satellite, and he 
concluded from what he saw that the moon is inhabited 
by rational beings, and that it has a vegetation not very 
dissimilar to ours. 

Sir David Brewster has written a clever treatise on the 
subject. He is an ardent advocate of it. 

Arago concludes that ^^ like our sun, the stars dispense 
light and heat to the planetary systems which gravitate 
round them." He also speaks of " the inhabitants of the 
moon." — Of Venus, he says: "The fact is established 
that her illuminated portion is larger than it should be, 
were it not for refraction." 

In addition to what we have already cited from the 
younger Herschel,* he thus resumes the subject in another 
place : " It is not with the revolutions of bodies of a plan- 
etary or cometary nature around a solar centre that we 
are now concerned. It is with that of sun around sun, — 
each perhaps accompanied with its train of planets and 
their satellites, closely shrouded from our view by the 

♦ Page 94. 
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splendor of their respective suns, and crowded into a 
space bearing hardly a greater proportion to the enormous 
interval which separates them, than the distances of the 
satellites of our planets from their primaries bear to their 
distances from the sun itself." 

Dr. Lardner concludes his admirable little treatise on u 
the subject in this wise : " Such is the brief view which 
we offer of that vast body of analogy leading the intelli- 
gent and reflecting mind that loves to see the most exalted 
attributes of Divine power manifested throughout all parts 
of creation, to the conclusion that the planets are worlds, 
fulfilling in the economy of the Universe the same func- 
tions, and are created by the same Divine hand, for the \ 
same moral purposes, and with the same destinies, as the ^ 
earth." Speaking of the Moon, the industrious astrono- [ 
mer, Hind, who has discovered so large proportion of the 
planetoids, says : " The occultations of the stars and plan- 
ets by the Earth must be interesting phenomena to the 
lunarians. Our globe reflects a vast amount of light for 
their benefit. Those on the opposite side never see the 
Earth at all." He also alludes to the equatorial inhabi- 
tants of Jupiter, and to the lunar light furnished to them 
by one or more of the satellites when the others are^ 
eclipsed, as well as to the tendency of its rapid rotation to 
make it a fit abode for sentient beings. Burritt, in his 
concise but comprehensive work, makes frequent allu- 
sions to planetary inhabitants. Mitchell regards the sun v 
as "the great centre of life and light and heat to his 
attendant worlds." He speaks of " the planets rendered 
fit abodes for sentient beings, such as now dwell upon 
them," of " the sustenance of that life, which now exists 
upon the planet," of " a more magnificent order, one in 
which hundreds of suns, surrounded by their subordinate 
worlds, are all united by gravitation into one grand sys- 
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tem," and of the solar system as " but a single unit out 
of the myriads of similar systems.'' Spofibrd adopts the 
same train of reflection, and views ^' each star as a sun 
to another system with a retinue of worlds revolving 
around it, and enlightened and warmed by its influence.'' 
Almost all know how enthusiastic is the yenerable Chris- 
tian philosopher, Dr. Dick of Scotland, in his belief of the 
plurality of worlds. He has bestowed much attention 
upon the subject, and has written quite extensively and 
convincingly upon it. His sentiments are not widely 
different from those of the revered Chalmers. Another 
intelligent writer thus discourses: "The plurality of 
worlds, — the indefinite immensity of the universe, — is a 
most awful subject of contemplation.. The pearest of the 
fixed stars is very remote from the earth, and they are 
probably proportionably remote from each other. That 
which appears only like a thin and silvery cloud, streak- 
ing the heavens, is in effect composed of innumerable 
clusters of suns, each shining with its own light, and 
illuminating numbers of planets that revolve around them. 
Millions and millions of suns are ranged around us, all 
attended by innumerable worlds, yet calm, regular, and 
harmonious, all keeping the paths of immutable necessity." 
The erudite German author of the Iconographic Encyclo- 
pedia embraces the doctrine of solar, planetary, lunar, 
and cometary inhabitability. He refers to " the inhabi- 
tants of the sun as undazzled by the piercing light of the 
external solar surface or photosphere, and protected from 
its excessive heat," to those of the several planets and 
the lunarians, and concludes his remarks in the following 
manner : " As it is hardly supposable that all the planets 
and moons revolve about the sun as uninhabited worlds, 
and that only the earth has the prerogative of being 
peopled with any kind of created beings, so it seems not 



PROF. WHEWBLL AND OTHERS, 167 

impossible, yea, rather entirely suited to the omnipotence 
of Deity, to assume a certain habitableness of the comets. 
Shall these heavenly bodies, which are by far the most 
numerous of all the worlds belonging to our solar system, 
and in proportion to which the numbers of primary and 
secondary planets vanish away — shall these be entirely 
uninhabited, simply because man cannot comprehend of 
what sort the beings dwelling on the comets must be? 
In fact, it is a sentiment completely recognising the all-wise 
beneficence of the Creator, to presuppose thaf, upon those 
worlds wandering through such an immense extent of the 
heavens, certain beings may exist, as comfortable and 
happy as man, who so complacently considers himself as 
lord of the earth." — "Astronomy," he says, "elevates 
* the reflecting mind above an undue estimate of the size 
and importance of the earth, by showing its insignificance 
in respect to the great whole." Another writer says: 
" The most rational idea we can form of the fixed stars is, 
that each of them is a sun, or the central orb of a system 
of planets or worlds ; and the cause of their appearing to 
us only like twinkling points is thehr immense distance 
from the earth." " No one," says Prof. Whewell, " can 
resist the temptation to conjecture that these globes are 
not dead and barren ; that they are, like ours, occupied 
with organization, life, and intelligence. — If the stars are 
suns, they may, like our sun, have planets revolving: 
around them ; and these may, like our planet, be the 
seats of vegetable, animal, and rational life." 

And. we would farther add, that an admission of this- 
planet^s comparative diminutiveness is by no means equiv* 
alent to a citizen disparaging his own home, in the sense 
we generally understand an act of overt treason ; for, the 
Universe is our home as much, ay, more, when we con- 
sider ourselves in a mere tabernacle of clay, placed heie 
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temporarily, in a state of transition, as candidates for 
•another sphere, more extensive, perfect, and congenial, as 
'Well as infinitely more permanent. We are ranked in the 
.grand procession of humanity, which moves with inces- 
sant pace across the narrow interval of birth and death, 
from the fading regions of mortality to the glorious and 
ever-enduring realms of immortality. To boast too high- 
ly of our little slippery ball, upon whose surface no 
organism can long preserve a foothold, savors somewhat 
of the home-bred rustic, who has never left his snug farm, 
and who does scarcely aught else than to pour forth a 
rhapsody of egotism, much to the discomfort of his 
pitying guests. Or we have it op a larger scale ; the 
Chinese nation claim the name of celestials, and their 
Bmperor ludicrously but harmlessly sports a string of 
h^h-sounding titles, almost as long as the train of a comet. 
No, there is more reason to believe that another state 
.of existence will be far from monotonous ; that there will 
be quite as much variety of countenance and form, of 
tribes and tongues from other planetary and stellar quar- 
ters, as the home-bred rustic would meet with, were he 
to visit every nook and corner of our Earth ; and the 
population will be as much more thronging comparatively, 
as is the population of the whole globe to that of his 
secluded rural abode. 

Immensity of space far surpasses immensity of matter. 
The very intellectual or reasoning faculty, so superfluous 
to a mere terrestrial animal, armed with unerring instinct 
which is amply suflicient for an earthly residence, the 
existence of this otherwise superfluous faculty for man as 
an animal alone, is one of the strongest inferential proofs 
of his immortality, since only a person endued with omni- 
science can rationally deny that every created thing hatf 
an adequate end in view, in other words, that nothing is 
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c reated in vain. A positive denial is equivalent to an 
assumption of omniscience. Indeed, this world can be 
but one of the merest inhabitable spots of a boundless 
Empire, and ourselves a small handful of creatures scat- / 
tered over an inconsiderable portion of its surface. f 

Combining these views with what we have advanced in 
the preceding pages, does it seem a settled point that all 
enlightened opinion militates against the doctrine of plan- 
etary inhabitability ? Does it appear that the entertainers 
of these opinions find " strong reasons for rejecting the 
assumption of inhabited worlds like our own ; and indeed, 
of the habitation of worlds in any sense?" Is it not 
more likely that they consider the additional value given ^ 
to^the primitive conjectures on this point by subsequent 
discoveries very great ? And does it seem that the enno- 
bling doctrine is exploded, or evinces any tendency to fall 
to the ground for want of mental support ? We sincerely 
believe their sentiments richly entitled to the benefit of a 
candid tribunal. . 

Section 2. — Negative Sentiments. 

We are aware of the existence of tenets diametrically 
conflicting with such as we have seen occasion to adduce. 
The manner in which they are expressed, portrays the 
features of the great lion-difficulty in the way of some 
against tolerating the liberal and expansive view repeat- 
edly set forth by ingenuous, able and discreet men. Thus 
is the tenor of expression : ^^ Some say. It is now pretty 
generally supposed that many other worlds besides ours 
are filled with intelligent inhabitants, and that the plan of 
salvation contemplates no reference to any other race of 
beings than the human family, and is thus on too small a 
scale to be worthy of Grod. That other planets have 
rational inhabitants is a mere inference from the analogy 
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of this world — an analogy very limited, as all must con- 
fess, and never to be brought in serious argument against 
any better or solid grounds of knowledge. No wise man 
can hesitate, if the alternative be to renounce the Bible or 
give up the opinion that every heavenly body has its 
teeming millions of rational creatures. But there is no 
such alternative. Recent observations have pretty gener- 
ally satisfied the learned that the Moon,* at least, is with- 
out inhabitants. It may be so with other worlds. The 
science of astronomy rests on evidence : the supposition 
that all worlds are intelligently peopled, is a conjecture — 
not wild, indeed, but still a conjecture. A man who has 
tasted an orange and found that sour, might very naturally 
but by no means truly, infer that all were so. It is emi* 
nently philosophical to hold fast well-established principles 
against all that have less decisive marks of truth. Yet 
Christians, no less than others, admit the conjecture to 
have marks of probability. 

" Having admitted thus much, it is proper to say that 
the Bible does recognise the existence of other rational 
and immortal creatures besides man, some. of them holy 
and some of them sinful, and both of them very numer* 
ous. They are spoken of as * legions,' * thousands,' 
and ' ten thousand times ten thousand, and thousands of 
thousands.' The Scriptures admit that some of Grod's 
rational creatures were created before our world was, but 
they do not say how much older they are than we. Nor 
is there any evidence from revelation or philosophy, that 
sin has ever corrupted any but the human race and a part 
of the angelic. The latter have been passed by without 
an offer of mercy. 

* Dr. Lardner concludes that the lanar accommodations are not 
analogous to those of the earth for organized beings ; i. e. in the 
absence of air, water, and refraoUon. 
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** A few public examples may as clearly display the 
nature of government as a thousand. So, also, the grace 
and mercy offered to man may show that * God is love,' 
as well as if the sam^ were offered to a million of worlds. 
Besides, the Scriptures fully admit that, compared with 
the whole of God's dominions, man is an exceedingly 
small part of the creation, and therefore the divine con- 
descension towards him is the more striking. 

^* If the work of Christ has such effects on the rational 
creatures of whose existence we are assured, who can 
limit it to them ? The Bible puts no bounds to its effects 
in bringing glory to God, and happiness to His creatures. 
Whatever may be the vastness of creation, there is 
nothing in the Bible discouraging the idea that the happi- 
ness of all unfallen creatures will be augmented by the 
work of Christ, nor any thing opposing the idea that 
creative wisdom has its monuments throughout immen- 
sity." 

After laboriously decryipg the present state of geolog- 
ical science, though its existence he freely admits, yet 
denies its demonstrative character, he proceeds : " Nor 
do any considerable number of respectable geologists now 
resort to the supposition favored by Parkinsoir; Cuvier, 
and Jameson, that the six days of creation were six pe- 
riods of indefinite, or at least, of vast duration. The 
objections to this interpretation are so great that sober 
critics have entirely rejected it, and a large majority of 
the best geologists now think such an interpretation un- 
called for by any facts known in their favorite science," 

A perusal of these two extracts by any reader of the 
work entitled " Plurality of Worlds," recently published, 
would convince him of their close resemblance. Indeed, 
here is the twin nucleus of that author's composition. It 
is in a little tract styled *^ The Bible true, and Infidelity 
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wicked," written by a doctor of divinity, or more properly 
a teacher of theology, who undertakes to argue what he 
avers ** the Bible does not profess to teach, because it 
would have been beside its great object, as much as arith- 
metic or chemistry is." The author's name is Wm. S. 
Plumer, D. D., and his treatise contains about eighty 
pages, 24mo., among which are many excellent and 
valuable ideas and remarks, especially when he confines 
himself to his sacred text. Even the latter portion of 
the first extract seems to disagree slightly with some of 
the positions in its previous portion. 

A word or two on these specimens of amateur theology, 
and we proceed with our subject. We would say that there 
are wise men, candid men, upright men, and respectable 
men, who agree with Mr. Plumer that " those who have not 
sinned need no redemption," and believe "that the plan of 
salvation contemplates no reference to them." They still 
farther believe that if Adam and Eve were the only primitive 
sinners, and the curse is confined to their direct lineage,* 
other distinct races inhabiting the earth do not come with- 
in the direful compass. Again, there is another class of 
devout men, who think that God's plan is comprehensive 
enough to extend over the entire Universe, and that it is 
as easy for Him to introduce the means of salvation 
among other orbs as upon this. They also believe it just 
as probable that there are innocent intelligences on other 
planets, intelligences not descended from Adam, as that 
such exist here. We would farther respectfully but firmly 
maintain, that the inhabitability of other worlds is not 
wholly dependent on " a mere inference from the analogy 
of this," as may be collected from what we have already 

♦ It is the part of mercy to keep all curses within close qaarters, 
and hence to as small portion of humanity as possible. 
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adduced in our context. Nor do we hold it necessary to 
" renounce the Bible," in order to admit other planetary 
inhabitants in our select circle of terrestrial intelligences^ 
so upright in their daily dealings with each other, and so 
spotless in their reputation for morality and self-denial, as 
some of our theologians declare them. We cordially 
agree with Mr. Plumer that "there is no such alterna- 
tive.'' But, if ecclesiastical interpretation of the Bible 
by human reason be found incorrect, we contend that it 
should be summarily set aside, and a correct meaning 
substituted, as the old Ptolemaic System was cancelled, 
though upheld, by the Holy Church by means of torture, 
fagot, torch and flame. 

When he pronounces '* the learned generally satisfied 
from recent observations that the Moon is without inhabit- 
ants," and that therefore " it may be so with other worlds," 
he must remember that the very first and nearest planet 
he comes to af\er leaving the Moon, totally subverts his 
inference, and conclusively shows, not only that it may 
not be so, but that it actually is not so, with the Earth at 
least. All that can be inferred is that other satellites are 
not inhabited. As to the primaries, the teeming Earth, 
with quite as strong inference, declares them well provided 
with various creatures. He should also remember that 
because four-fifths of our planet are destitute of intelli- 
gences, it would not be safe to infer that the remaining 
fifth is likewise destitute; and in connection with this 
reminiscence, it is advisable to recall the collateral one 
that not so much as four-fif\hs of our satellite have ever 
been inspected by terrestrial eyes, that the Moon has two 
hemispheres, only one of which has been or can be seen 
by us, as an object of giaterial or natural vision. Mr. 
Plumer's '* sour orange " simile, if applied to his idea 
of the Moon's inhabitability, would be disastrous to his 
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chain of logic, when it reached the earth. He " might 
very naturally, but by no means truly, infer*' that all 
the planets were accordingly uninhabited. Nor does it 
always inevitably follow that, because one decayed orange 
hangs upon a tree, all the rest are so, nor even because 
one part of an apple is gnarled and bitter, or red or 
yellow, that thfe other part is. — We farther aver that if 
" the grace and mercy offered to man may show that 
God is love as well as if the same were offered to a mil- 
lion of worlds," one couple of human beings were as 
adequate to " display the nature of government as a thou- 
sand,** even upon this Earth. And if the Scriptures 
admit that man is an exceedingly small part of the crea- 
tion, if they merely allude to terrestrial man, if they 
credit to him an immortal soul, and declare the divine 
condescension to be accordingly the more striking towards 
him, he is obviously spoken of &s a small part of the 
intelligent creation, not of the material, as a soul, not as 
a body ; and the only rational inference is that there are 
innumerable other intelligences in the creation, or terres- 
trial humanity would not be such a comparative mite, nor 
would there be any contrast of condescension against the 
value of man compared with inanimate globes. If his 
material body is signified, then might animal bodies have 
been just as well included. — Concerning his geological 
positions, we very respectfully introduce him to Dr. Boyn- 
ton*s geological history of Creation, to President Hitch- 
cock's geological works, and to Hugh Miller's recently 
published London lecture on the two Records. These 
gentlemen will very cordially communicate to him their 
views that the six epochs, ecclesiastically interpreted as 
six common days, were six or mpre periods of vast dura- 
tion. After having enlightened the doctor with some 
^lausible reasons for entertaining these views, they will, 
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with his consent, pass him over to some of the respectable 
geologists, who are so weak as to adopt such crude 
notions, and to certain critics of the same opinion, who 
are equally sober with those rejecting it. — Some of these 
points have been previously discussed in the body of our 
work ; but, we could not very well avoid their repetition 
out of respect for Mr. Plumer^s theses, and in order to 
place the two sets of views side by side. 
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CHAPTER IV. 

IS TERRESTRIAL HUMANITY THE ULTIMATE OF CREATION ? 

Man is so immeasurably advanced beyond all his 
predecessors, tWt the significant question will arise. Is 
this the last step ? So was it with Le Verrier, after his 
signal discovery of Neptune; Is there no planet beyond 
this, and shall it not be detected by its perturbations of 
the present extreme member just secured, as this was by 
its disturbances of Uranus ? Considering how vast the 
resources of Creative Power have been shown to be, it is 
very difficult to suppose they are exhausted. Such sup- 
position would tend to circumscribe infinity. We should 
think this idea alone would lead one to suspect the other 
planets are inhabited, and that these resources have 
not been entirely expended on our limited globe. As 
to the difficulty, by some imagined to be in the way, 
it seems altogether imaginary, and decidedly more 
flimsy in its structure than the argument involved in the 
pertinent query. It is just as easy to conjecture a being, 
hereafter to be formed, as much superior to man, as it was 
to conjecture, at the Secondary Period, that a being would 
thereafter be created, so superior as man is to the inferior 
animals of that Period. Indeed, the series of ratiocination 
employed on the subject by certain advocates or examiners 
of it, seems to be couched in a veiled form of negative 
nrocess, yet directly sustaining the affirmative of the pro- 
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position. It is made highly probable that another extraor- 
dinary being may succeed us " in some course of the 
revolutions of the world.'' Nor is it any more necessary 
to merge us into their constitutions, and thereby strip us of 
our future identity, than it was to merge the lower crea- 
tion into the constitution of man, which evidently appears 
was not done, since, if they were thus merged in us, none 
would be now in separate existence, as we behold them. 
As to throwing the burden upon human faculties to con- 
jecture the character or calibre of such improved being, 
we are not expected nor qualified to plan models for 
Jehovah to follow in His creations ; nor does the preroga- 
tive belong to us. Man was not allowed to plan himself, 
his own structure, much less is he capable of projecting 
plans for the fashioning of vastly superior entities. He is 
not put in control of his involuntary parts, nor of many 
more of his voluntary muscles and organs, than the inferior 
animals, even aiier he has been constructed and set in 
motion. 

Besides, as we have heretofore intimated, if we repose 
faith in man's continual progressive moral and intellectual 
condition, that we are to exist consciously and identically 
beyond the grave, and death is but a transit to a more 
expanded state, we must also believe that the present 
human race is destined ta a aaaote. glorious - goal than is 
discoverable any where in the route of this life. Thus 
^an other parts of the Universe be peopled with intelli- 
gences similar to man, and capable of loftier strides of 
ceaseless progression, as they will be endowed with migh* 
"Her powers. The tenuity of spirit will then be the buoy- 
ant vehicle of humanity ; the speed of thought will be the 
new standard of velocity for the mind and soul, which are, 
in feet, the man ; the quick intuition of intellect will be the 
gauging-rod to be used in scientific investigation; and 
13 
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irresistible attraction towards the Divine Centre will aid 
the growth of his moral nature. 

The present world is well calculated for the exercise of 
faith. There are so many contradictory phenomena con- 
stantly before us, and these so often confuse and bewilder 
our minds, that it is impossible to form a correct judgment 
concerning them in all their relations, without the aid of 
this indispensable guide. Pure external observation can 
only recognise the simple, actual, mechanical, or numeri- 
cal succession of events, without detecting any material 
bond of connection ; and it cannot take cognizance of any 
thing that is not material. Whenever the mind accompanies 
the process of observation, it perceives or is impressed 
that some kind of active power or its exercise must have 
been instrumental in occasioning this succession, and it 
recognises a bond of connection between the antecedent 
occasion and the consequent event This recognition is 
natural and reliable as the former species from observa- 
tion, and man cannot divest himself of its direct and 
insensible influence. It is absolutely felt by the mind, 
as an actual existence. It is an intuitive impression. But, 
this occasion is by no means necessarily the original cause. 
It may be only an intermediate instrument. There is but 
one absolute, original cause in the Universe, and that is 
the great First Cause, to which all phenomenal or apparent 
causes are subordinate, and from which they radiate as. 
from an inexhaustible Focus. Taking into consideration 
the boundless dimensions of the universal network of 
events, and the innumerable meshes inseparably united in 
its fabrication, infinite wisdom and omnipotence unavoida- 
bly characterize this being. Deity is therefore the radical, 
absolute, sole, independent First Cause. 

We need faith the more, then, in the existence of God, 
^n His willingness to sustain and carry us through life ; in 
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the fact that He actually does this, that He has our good in 
view, under all circumstances, however frowning or ad- 
verse they may sometimes appear, and that He possesses 
abundant means to effect His object. One thing is certain 
that without Him, this globe could not have been created, 
nor be in existence now. Unless He sustained it, it would 
not continue to exist, nor should we be inhabiting it. 
Even our very lives, the functions of life, are in His hands, 
and are kept in motion by His influence alone. Did His 
interposition cease for a moment, we should be forthwith 
extinct. Rupture the elastic but invisible band of attrac- 
tion or repulsion, upon which it is so carefully hung and 
made to revolve, and its complex structure would soon be 
a melancholy heap of ruins. Every real act we perform 
is experimental. Every experiment is based in faith. 
The strength and substance of the will have their root in it 
as a soil. As the will lacks this support or sustenance, it 
falters, or is crippled. No act can be incipient, can start 
without this substantial propeller and supporter. A sue* 
cessful repetition of the experiment strengthens the faith, 
demonstrates its power to the mind, mentalizes it, makes 
it a mentally tangible fact. And this is a state of proba- 
tion, of experiment. Now, to be comfortable and tran- 
quil, we really need a supply of this energetic prime- 
mover; we need faith in the ever-superintending Power, 
Knowledge, and Goodness of Deity. Just so far as we 
depart from this standard, so much more unhappy shall 
we be. 

Divine revelation has enlightened us upon the point of 
continued existence. Reason groped in vain for a deter- 
minate conviction. It anxiously looked at the isolated 
parts of a watch, motionless before the artisan, and pinned 
to the counter by gravitation and inertia. It saw the hand 
of man carefully take them up, dispose them in their 



160 MECHANISM OF THE WATCH AND THE ANIBfAL. 

places, adjusting wheel to wheel, cog to cog, barrel to 
fusee, and minute pins where they belonged. It observed 
the springs set in their proper positions, and all the parts 
connected together. Unity of action followed ; for, the 
platform was complete, — ready to receive the driver or 
mechanical principle of energetic motion. This principle 
mounted, and the ingenious machine was seen to operate 
with wonderful precision, surpassing even its manufacturer 
in the ability to keep exact time, and to count the seconds. 
All these steps reason saw performed in England, in 
France, in America, and in China, and man arrived at a 
true conclusion that, in every part of the Earth are similar 
principles diffused, ready to mount and to drive a similar 
mechanism. It then saw pin after pin removed, wheel 
afler wheel displaced, cog separated from cog, the chain 
and springs taken from the machine, till it ceased to act 
The platform had thereby been rendered unfit for the 
mechanical principle, and this abandoned its station for the 
general ocean of principles pervading the Universe, hold- 
ing itself in reserve, until some other proper combination 
of parts were adapted for its co-operation. Having thus 
examined the curious watch at the height of its mechanical 
vitality, seeing it perform a steady, established routine, 
and in its disjointed state, wkh parts scattered around, 
man's reason proceeds to inspect the animal, and observes 
a much more admirable structure, a better finished work* 
manship. The animal weaves its web, constructs its 
honey-cell, builds its nest, excavates its sub-aqueom 
domicil, mechanically exact This it does from age to 
age, from generation to generation. Its works are stamped 
with a peculiarity equal to that of the watch. Each attends 
to one branch. Each invariably repeats its monotonous 
routine. By and bye, the organ, upon which the semi- 
* nelligent principle acted to bring about these beautiful 
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results, is seriously injured or destroyed. Constructive 
operations halt. The moving principle has dissolved its 
connection with the organism; because the latter has 
become unfit for its stay. It has merged into the general 
reservoir of principles, holding itself in readiness to resume 
similar operations under similar circumstances. 

Reason now comes to man. Needless is it to say that a 
similar process of thought is suggested by the organization 
of the human structure. Like his inferior predecessor, he 
is hungry and eats, is thirsty and drinks, has all the appe- 
tites in common, is bom, lives, and dies. But his instinct 
is fainter. It seems to have faded. He is not so infallibly 
keen at distinguishing food from poison. Superior mind 
has succeeded instinct. Indeed, he can better perform a 
single branch of industry with his attention confined there- 
to, than many branches. In this he rather resembles his 
inferior, and may be said to be better adapted to the 
execution of one thing at a time than of a multitude. In 
the province of intellectual pursuits, for he is capable of 
attending to a great many in succession, each human 
generation seems to take a new step in advance. Man is 
a progressive creature, with numerous functions. He is 
the first specimen on Earth, at least, of actual progression. 
And if we conclude from past observations, it will be a 
large cycle of ages before his whole genus attain intellect- 
ual maturity. His abiding epoch will be respectable in 
point of duration. Circumstances prophecy that he is not 
to be limited to an atom of time, while vegetables and 
brutes have been rolling their various grades and bil- 
lows of life in upon the earth for untold centuries. But, 
a blow upon the head, a narcotic drug, a wasting sickness, 
excessive bodily pain, or mental anxiety, deranges his 
exquisite faculties. The intelligent principle either tem- 
porarily or permanently quits its cerebral laboratory. And 
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as vtrhen Xhe watch is repaired, the mechanical principle 
resumes its functions, or the animal is restored to integrity, 
the semi-intelligent principle again proceeds with its 
single task, so does the intellectual or sentient principle of 
humanity return to its multiplex labors, when the organic 
difficulties have disappeared, and the organs are healed to 
soundness. Or when the vitality has escaped, a silent, 
sealed casket of flesh remains, dreadfully incapacitated to 
describe even its last efforts. Thus does reason pursue its 
career, unenlightened by extraneous means. Otherwise 
unaided, it would not be able to demonstrate philosophi- 
cally its own future existence. God's interposition declares 
so ; since it would have been unnecessary in this particu- 
lar for life and immortklity to have been brought to light 
by the Gospel, had the fact been clear without evangelical 
assurance. 

But reason has exerted another effort. It has virtually 
endeavored to transcend revelation, in regarding Deity as 
constituted after the image of man, as a Being with simple 
germinal capacity at first, then gradually progressing to a 
pause, limited by this finite sphere of Earth. It makes 
Him an ingenious, industrious, powerful, and universal 
Mechanic, but limits His moral government to one of the 
smallest pieces of planetary mechanism produced by His 
hands. It hardly allows a wider interval between the 
nature and active attributes of Jehovah, and the aggregate 
of skill and abilities displayed by all mankind, than man 
establishes between himself and the lowest animals. He 
institutes Him terrestrial schoolmaster, thereby implying 
his belief that this district is as much as He can faithfully 
attend to; but, admits His capacity to care for other 
worlds, as he admits his own capacity to engage in 
several matters together, though he best succeeds in his 
oncentrated application to only one matter at once. 
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Thus does reason reverse the actual state of things ; for, 
it was man who was created in God^s image, and not God 
in his. 

Sometimes, however, if reason grossly misunderstand 
Revelation, a plainer revelation is made, which man can- 
not well avoid understanding aright. It shines its own 
meaning. Thus was it with' Geology and the alleged 
rapid process of Creation ; and thus was it with Astronomy 
and the alleged central position of Earth. Man did not 
thoroughly discern the true meaning of Scripture upon 
these topics, till new and practical revelation burst forth as 
an elucidating commentary on the misinterpreted former. 
There is a revelation of Science, and a revelation of 
Morality. The one is secondary through Nature, the 
other is direct from God. 

And what says Divine, as contradistinguished from 
physical Revelation, upon this present step of progressive 
Nature and progressive man? Earth has experienced 
many changes, many revolutions, many convulsions, many 
deluges. Has she experienced the last one ? Animated 
nature has undergone many metan)orphoses. Has it yet 
undergone its last one ? God has achieved many succes- 
sive steps of gradation, both with the planet and with its 
inhabitants, till man made 'his appearance. Has the last 
step been taken ? Is there to be another, wherein personal 
identity shall be obliterated, wherein a race shall appear so 
different from us as to have no knowledge of us, and shall 
occupy this world, remodelled into a different aspect from 
its present? God says, **I create new heavens and a 
new earth : and the former shall not be remembered, nor 
come into mind.'' Childhood is to be measured by cen- 
turies instead of days, and men are to enjoy length of 
life equal to that of a tree. They are to have the privilege 
of inhabiting the houses they build, and of eating the fruit 
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of their vineyards, instead of dying and letting strangers 
enjoy the result of their labors. Even the animal king- 
dom is to be metamorphosed. The carnivorous are to 
become herbivorous ; and the wild beasts, harmless and 
tame. No sea is to be on this new earth. Relying upon 
the literal tenor of inspiration as delivered through Isaiah, 
Peter, and John, we may safely conclude that the last 
step has not been taken. Another is yet in store. But, 
these stages are so wisely arranged as not to interfere 
with each other. The world will be gradually prepared 
for the change. It will be renovated for the reception of 
this new race of creatures, who will be so widely separated 
from their predecessors as not to remember them ; and 
the earth will be so utterly changed, that its present aspect 
will not be recognised. The heavens being solemnly de- 
clared to be as much the theatre of transmutation as the 
earth, rather implies that their structures and successive 
stages are similar. Epochs hence, if the Solar System 
continues to wing its career through space towards other 
sections of the Universe as it does now, new heavens 
will inevitably appear, and the old economy will be for- 
gotten. Nor is it impossible for the earth, during that 
long journey, to experience revolutbnary convulsions, and 
to attain a region of the heavens better suited to longevity 
than this is. Our present relative position in space is 
many million miles from its position, in the time of the 
long-lived patriarchs. 
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APPENDIX. 

(See page 128.) 

In the context, we have remarked that the moon per* 
forms a rotation upon its axis, during the same time that 
it completes a revolution around the earth, and at the rate 
of about ten miles an hour. This peculiarity keeps one 
and the same hemisphere constantly turned towards us, so 
that we never behold her opposite half. At her full, the 
numerous separate bright spots, which we observe on her 
disk, are not always elevations, but on the contrary are 
rarely such. They are more frequently very precipitous 
and deep depressions. Nor are the light streaks, which 
indiscriminately traverse her mountains, valleys, and 
plains, often real eminences; for, they cast no shadows 
at an oblique illumination, as actual elevations do. The 
reflected light from the floor of the cavities rather seems 
to indicate a dense medium reposing upon those profun- 
dities. Were our own atmosphere perfectly transparent 
and homogeneous, twilight would be a phenomenon almost 
out of the question. The highest lunar mountains very 
seldom reflect so brilliant light as the depths. Nearly a 
dozen perceptible shades variegate her surface, from a 
dark grey to an exceedingly luminous white. With the 
present construction of our telescope, a broader lens and 
a higher magnifying potency will fail to answer the 
sanguine expectations of those, who therefrom look for a 
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more minute examination of particulars. Our largest 
instruments now proclaim her surface more difficult of 
accurate survey than some of the planets. The magnified 
undulations of our atmosphere and the reflected lunar 
light interpose increasing obstacles, as we apply higher 
powers which also diminish the field. A long series of 
observations and close examination, — a system of com- 
parative selenography, — seem only capable of augment- 
ing our present stock of knowledge in these items. 

The Craig telescope of twenty-four inches aperture is 
said to magnify the light of the moon forty thousand 
times. This can only be deduced from the supposition 
that, while receiving the lunar rays, the pupil of the eye 
is contracted to three twenty-fifths or little less than one- 
eighth of an inch. For, as the illuminating power of a 
telescope is determined by comparing the square of its 
aperture with the square of the pupil's aperture at the 
same time, we have 24 X 24 = 576 -^ ^ X A = 
ggQOQQ z= 40,000. Now, if a magnifying power of 
eighty be applied, the light is diminished 40,000 -^ 80 
= 500. If a power of 40,000 be applied, the moon is 
virtually brought within six miles distance from us ; but, 
the light is decreased 40,000 times, or equal to its bril- 
liancy to the unaided eye. But, we must remember the 
impracticability of this, when we also remember that the 
atmospheric undulations are likewise magnified 40,000 
times simultaneously. An ocular aerial ripple is thereby 
converted into a telescopic confused billow, obscuring all 
distinct outlines. With a perfect calm, perspicuity of dis- 
cernment depends considerably upon the color of the 
object examined, anol its power to reflect luminous rays* 
A multiple star, a cluster, a nebula, or Saturn's rings are 
much better objects for the inspection of large instruments, 
18 now constructed. Even Lord Rosse's six feet Reflector 
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failed in its pursuit of Saturn's third ring, while Mr. Bond 
and Mr. Craig detected it. 

But, we may here appropriately inquire why our 
satellite invariably presents to us the same unifacial 
aspect, why she preserves such an undeviating uniformity 
of relative position to the earth. Every observer admits 
the fact. What occasions it ? There certainly must be 
some adequate cause for the almost unique phenomenon. 
The solar attraction of gravitation is more than twice as 
powerful, as is the corresponding terrestrial property, upon 
the moon. This is clearly evident from the fact that the 
sun's gravitating attraction, compared with that of the 
earth, depends upon his mass and his distance from the 
moon, compared with the terrestrial mass, and our dis- 
tance from the same satellite. The sun is about four 
hundred times farther from the moon than we are ; but, 
his mass is about 355,000 times greater. Were it equal, 
his gravitating force would be about one hundred and 
sixty thousand times less than the earth exerts. Since, on 
the contrary, it is 355,000 times as heavy, this is equal to 
fi^.SS^ or 2| times the gravitating attraction of our 
planet upon its secondary. The practical effect of this 
surplus attraction of gravitation is obvious in the equally 
established fact that the lunar orbit's curve is concave 
towards the sun, even when the moon is between our 
planet and the solar luminary, and convex towards us. 

Now, were there not some counteracting force, the sun 
would surely wrest the satellite from its primary, without 
much delay, or at any rate would twirl her entirely 
around, at or near the period of her conjunction. This 
result would be inevitable. But, there is some peculiarity 
in the lunar constitution, which maintains or aids in main- 
taining that undeviating attitude towards us. Some other 
agent is employed in the operation. The centrifugal 
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velocity may partially account for her retention in her 
orbit, on the same principle that a bullet, during its cur- 
vilinear flight from the musket, sustains itself for a while 
in the air against the influence of terrestrial gravitation. 
Yet, even this seems hardly adequate at the winter sol- 
stice, when the nK)on is some two or three million miles 
nearer the sun than she is in summer, though her velocity 
may be thereby accelerated; as the solar attraction is 
necessarily so much the stronger, while the earth^s mass 
is the same, with less gravitating power towards the moon, 
and her distance from us is greater, especially at con- 
junction. All this, however, touches not the secret we 
now endeavor to fathom. Gravitation fails to account for 
this unifacial aspect of the moon, as it does for the rotary 
motions of the heavenly bodies. The cause then must 
reside and be sought elsewhere. No alternative seems 
left but that of a lunar and terrestrial idiosyncrasy. Now, 
the question again arises. What is this ? 

We are aware of the untenable theories that the moon 
is more ponderously constituted on this side, and that her 
visible hemisphere is more convex or protuberant, than 
the other. Both fall to the ground, when we apply the 
greater solar attraction to a greater mass ; for, this force 
would forthwith swing the heaviest portion away from 
us near her conjunction and at her quadratures, while it 
would be directed towards us at her full. Were it of 
lighter materials, we should have it towards us at the con- 
junction, and turned away from us at the full. Thus 
should we see the whole lunar sphere, each quarter suc- 
cessively, at every orbital revolution she makes. 

Another view however remains, which seems more 
rational, more tenable, and indeed more correct Gra- 
vitation performs its part in its own province ; but, it is 
not the only property in the Universe. No property of 
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matter is omnipotent, capable of accomplishing every 
thing. At least, it does not accomplish the phenomenon 
in question. Some aid is needed. This aid is furnished 
by the magnetic attraction of the earth, acting more 
forcibly upon the peculiar matter of this side than upon 
the other. Is not the lunar hemisphere, always so fami- 
liar to us, composed of more metallic matter than its 
opposite ? We are aware that other bodies besides metal- 
lic, even aqueous, and gaseous substances, are subject to 
magnetic influences. We know also that the earth is an 
actual magnet, and exerts an immense magnetic power, 
which is obedient to the same law of increase and de- 
crease as gravity, according to its distance. And we 
farther know that a small artificial horseshoe electro- 
magnet, weighing not over sixty pounds, can sustain the 
weight of a ton and a half,* and that all the connecting 
bonds of Nature are elastic, characterized by a permitted 
margin of variation for bodies to deviate or oscillate in 
according to circumstances. This margin, like the zodiac, 
has its prescribed limits ; but, it exists. And this virtue 
of the artificial magnet is derived from the natural ele- 
ment. 

The magnetic poles of the earth nearly correspond 
with its true poles. In our northern hemisphere, the 
north pole of the needle (that extremity of it which aims 
northerly) is depressed below a parallel with the horizon. 
In the southern hemisphere, the opposite or south pole is 
depressed. At the equator, it is nearly horizontal ; and 
would be quite so, were it not for the preponderance of 
magnetic intensity in the vicinity of the south magnetic 
pole.t The intensity there is little more than one-fourth 

* An eleotro-magnet, capable of lifting ten thousand pounds, is 
said to have been constructed at Washington, 
t The regions about each magnetic pole are remarkable for the 
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greater than it is at Melville Island, near the north mag- 
netic pole. This depression is called the dip. At the 
poles, the dipping needle stands vertically. The mag- 
netic equator varies from the terrestrial equator from a 
range of fourteen degrees south to about twelve degrees 
north. Its course appears quite irregular. 

When we float a piece of iron upon the surface of 
water in a basin, and at convenient distances apply the 
magnet, a tendency towards the latter is exhibited by the 
former. It follows wherever the latter moves, with velo- 
cities inversely proportioned to the square of the distances. 
So with steel filings upon a paper. So also with a deli- 
cate magnetic needle suspended over a revolving disk of 
metal. It rotates in the same direction with the disk. 
The deflecting influence increases with the disk^s speed 
or velocity, and diminishes with the needless distance from 

activity displayed by the volcanoes in their vicinity. Mount Heola 
lies near 64^ N. lat., and the magnetic pole is marked at 70® N. 
95® W. This mountain is over a mile high, and is only one out of 
many volcanoes on Iceland. — In 1841, January 12, Captain Boss 
and Commodore Crozier discovered land rising in lofty mountainous 
peaks from 9000 to 12,000 feet, and covered with perpetual snow, 
in lat. 71® 56' S. long. 171® T E. On January 28, they saw a vol- 
canic mountain 12,400 feet above the sea-level, in lat. 77® 32' S. 
long. 167® E. In 1832, snow-capped mountains of great height 
were seen near the Antarctic Circle, long. 70° W. — It seems that 
these southern elevations are greater than the northern. 

In different latitudes, the intensity of the magnetic influence 
varies. Its maximum is attained at fuur distant points of our globe, 
neither of which coincides with the magnetic nor with the axial 
poles. Subterranean currents of galvanism, the temperature of the 
earth, and the action of the sun, regulate its effects. The maxi- 
mum in the northern hemisphere is about 120^ east longitude in 
Siberia, and near Hudson's Bay. The two points for the southern 
hemisphere are in the South Atlantic. For the entire globe the 
maximum intensity is 2.052, and the minimum 0.706. 
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the plate. Various metals communicate different degrees 
of activity. 

We have seen that the moon is considerably nearer the 
sun in winter than in summer. It is consequently more 
powerfully attracted by solar gravitation at that season. 
Its orbit is thereby expanded, and though its velocity is 
also increased, a January lunation is thirty or forty min- 
utes longer than one in July. At her full, our satellite 
describes a much larger arch in the nocturnal heavens of 
winter, in the northern hemisphere, than it does in sum- 
mer. This gives a more thorough illumination to the 
north polar regions, when they are having their long nights. 
In summer, the full moon describes her large arch south, 
and illumines the antarctic regions during their long nights ; 
for, when it is summer with us, it is winter with them, 
and vice versa. We have only a small arch during our 
short nights. While the sun is nearest the earth, our 
southern hemisphere is directed towards him at a certain 
angle ; and he shines more especially on that sub-equato- 
rial portion. In this position, he overcomes the surplus 
magnetic energy, which the southern polar regions would 
otherwise exercise upon the moon, at her conjunction. 
While at her full, she bears a northern relative position 
to us, and is farther removed from the south magnetic 
pole. The contrary influences prevail in summer. 

If these things are so, and the volcanic constitution 
visible indicates a tangible clue to the preponderate me- 
tallic character of this lunar hemisphere, thereby causing 
the terrestrial magnet to produce the sameness of lunar 
aspect to us, in other words, to keep one and the same 
face this way, and our eastwardly rotation also occasions 
her rotation in the same direction, there may yet be some 
water around the opposite side. She may have streams 
gliding under her surface, as we have them in some of 
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our extensive subterranean caves, and from our numerous 
springs. Moderate evaporation, and dew or vapor forma- 
tion, may serve to moisten her soil. In some of our 
regions, as Egypt, which is irrigated by a river, the pla- 
teaux of Persia, northern Arabia, a portion of Thibet, 
Mongolia, and especially the spacious arid plains without 
the tropics, rain very seldom, if ever, occurs. 

These considerations suggest to us the propriety of 
casting an inquisitive glance to the satellites of other 
planets. The attendants of Jupiter and Saturn, if not of 
Uranus also, appear to be subject to a similar peculiarity. 
Their periods of axial rotation and orbital revolution are 
equal to each other ; but are more brief, their velocities 
being proportionately greater. This circumstance chains 
one face invariably towards the primary ; and we thus far 
observe a uniformity. Here it is that that central cinder 
of Jupiter may have a quantity of magnetic strength in 
its composition. If so, there is a fine opportunity for the 
same to be called into active operation. It would seem 
difficult to get along without some core or other. Some 
kind of magnet is necessary as a make-weight at least, as 
this property is applied in Nature, or as an invisible bond 
between cosmical bodies. 

Uranus lE^ems to present a deviation from the general 
planetary tenor. Its equator inclines at very nearly a 
right angle to its orbit, provided its moons revolve around 
that equator. The plane of the orbits of its satellites 
is almost perpendicular {!&* 58') to the orbit of their 
primary. They revolve from north to south ; or as Sir 
John Herschel expresses the same thing in another way, 
'^ their motions are retrograde ; that is to say, their posi- 
tions, when projected on the ecliptic, instead of advancing 
from west to east round the centre of their primary, as is 
^e case with every other planet and satellite, move in an 
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opposite direction." Now, what is the fact wiih regard to 
the polar attitude of the magnetic needle compared with 
its equatorial attitude ? Opposite ; — the latter is horizon- 
tal, — the former, vertical. A body poised between the 
two magnetic hemispheres, or over the magnetic equator, 
if it revolve at all, must follow the direction of that equator, 
as it rotates. It c&nnot move north nor south ; the oppos- 
ing currents forbid it. As they de.viate, its orbital course 
deviates. Reverse the poles of the magnet, and the 
motion is reversed. It performs a retrograde circuit. 
Revolving bodies must also retrograde their paths. At 
our angular position from those remote satellites, their 
northerly and southerly direction would appear to be from 
east to west. Upon the strength of this observed peculiarity, 
we may almost safely predict that not only will the moons 
of Uranus be hereafter proved to exhibit the same unifacial 
aspect to their primary as our moon does to us ; but, that 
the primary itself will be found to rotate in the same 
unique direction as do its satellites. 

Nor is this all. In watching the magnetic needle, we as- 
certain that its oscillations depend much on the course of the 
sun ; for, from its position, the time of day is indicated at 
one and the same place. In the entire northern hemisphere, 
its north end moves westward ly from 8^ A. M. to 1^ P. M. 
In the entire southern hemisphere, it moves eastward ly in 
the same interval.* Solar rays also influence both artificial 
and terrestrial magnetism. We incline to believe that the 
sun magnetically attracts the northern section of the pri- 
mary planets towards his centre, and thus occasions their 
various axial inclinations ; though there does not appear to 
be quite so strong a:|^gument against the supposition of 
their northern mass being greater than their southern, or 
their super-equatorial density surpassing their sub-equato- 

♦ Icon. Encyo.— Art Magnetism, 
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rial as with our moon's unilateral proclivity to the earth. 
If it be by preponderance of the arctic mass over the antarc- 
tic, magnetism may not enter the list ; but, this prepond- 
erance would tend to keep the north pole illuminated at all 
seasons, and the south pole obscured. Magnetic attraction 
and repulsion seem to be the most probable forces in the 
operation. In this connection, it may not be irrelevant to 
mention that the Galaxy crosses the Ecliptic at nearly right 
angles. Its direction is north and south. The northern 
extremity or section of the vast circle approaches within 
about twenty three or four degrees of the apparent place 
of Polaris. This nearly corresponds to our axial inclina- 
tion. Its southern section runs about the same distance 
from the south pole of the heavens. Our Solar System 
revolves within this immense ^lactic Ring. The sun^a 
present position therein is near the divergent or bisected 
point His rotation from west to east aids very much in 
indicatbg the course of our sidereal or solar revolution 
inside the Milky concave, to be in accordance with the 
planetary orbital and rotary directions ; that is, from west 
to east, rolling like a prodigious wheel towards v Herculis, 
and around some gravitating centre. His magnet-tipped 
retinue of orbs bear him company thither, in his circuit 
midway the stellar magnetic hemispheres of the Galaxy. 

Magnetism then appears to be subsidiary to the influence 
of gravitation, acting in concert with it as a hand-maid. 
An adequate quantity of this element seems to be lodged 
in the primaries and their secondaries, or in both. Thus 
may we consider that the observed phenomenon of our 
moon, constantly exhibited during her quadruple motion, 
and perhaps some other facts, are at least plausibly, if not 
actually, accounted for. Farther explorations will tend to 
determine the validity of our reasons ; and we patiently 
"vait the issue, to be made up in future by more able 
ds than our own. 



PART III. 



THE PSYCHOLOGICAL OR SPmmJAL STATEMENT. 
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CHAPTER I. 

man's inneb senses. 
Section 1. — Scriptural Proofs. 

Having partially exhausted, with no positive success, 
all the mechanical genius yet practically manifested by a 
being, claimed to be the only intelligent one in the mate** 
rial Universe, and the exclusive favorite of heaven, in 
striving to espy the vestiges of animal life on our nearest 
planetary neighbor, we cannot expect to behold any upon 
those orbs which are more remote. Similarly to this 
process, did man, before Neptune's actual recognition as 
a member of the planetary family, endeavor to detect the 
occasion of the perceptible perturbations of Uranus, and 
with similar want of success. And this idea cannot be 
too often enforced. For a season, he abandoned his 
telescope, and resorted to the searching process of rea- 
soning. Upon firm premises he erected his edifice of 
calculation, till it designated with unerring spire, the 
precise spot of the disturbing body. We have therefore 
another aspect to present, somewhat different from the 
preceding. We have another test to apply to the con- 
jecture originated by Anaximander, embraced by Galileo, ^ 
and entertained by more recent astronomers. And we 
feel warranted to employ it, especially by that authority 
who declares that ^^ any science which supplies us with 
evidence or information on this head, will give us aid 
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in forming a judgment upon the question under our con- 
sideration." 

According to certain sincere and respectable authorities, 
man has within him an inner sense corresponding to each 
of his external senses ; and this is as much more acute 
than they, as the sense of telescopic vision is more pen- 
etrating than natural, unassisted purblindness. To the 
direct testimony of this sense would an advocate and 
believer of this sentiment appeal for the establishment of 
the position concerning other worlds, not only the position 
of their habitability, but also of their being indisputably 
inhabited. This is a branch of the science of psychology. 
Let us then advert to it, and learn what evidence or 
information may be deduced therefrom. 

Its advocate would reason somewhat in the following 
manner : * That man has an inner sense of sight, as weH 
as of hearing and feeling, all which are superior to, and 
independent of, the corresponding external senses, appeaiB 
from the narrations contained in both the old and the new 
Dispensations. A few cited instances will tend to elucklate 
this point. And we will commence with the case of the pa* 
triarch Jacob, and then adduce others bearing upon the topie. 

^ When Jacob awoke from the sleep wherein he saw a 
ladder reaching from earth to heaven, and angels ascend- 
ing and descending thereon, while the L(»rd stood above 
it, he exclaimed, ^^ the Lord is surely in this place, and I 
knew it not*' 

^ Joseph saw, in a prophetic dream, signifying a supe- 
riority to his brethren, his sheaf arise, and those of his 
brethren make obeisance to it. He also saw the sun, the 
moon, and the eleven stars make obeisance to him. 

* Pharaoh's chief butler dreamed of seeing a vine with 
three branches, which budded, blossomed, and yielded 
grapes; of squeezing these into Pharaoh's cup and of 
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giving it to Pharaoh. — His chief baker dreamed of having 
three white baskets upon his head, the upper one con- 
taining bake-meats for Pharaoh, and that the birds 
devoured them. — These last two dreams were punc- 
tiliously fulfilled, and the former was verified, according 
to the interpretation of Joseph. 

^ Pharaoh's dream concerning the seven lean kine fol- 
lowing from the river the seven fat kine, and consuming 
them without enlarging their own bulk at all, and con- 
cerning the seven withered ears of corn in one stalk 
springing up after seven full and good ears and devouring 
them, was pronounced to be substantially one and the 
same dream, signifying the Egyptian abundance and 
subsequent famine, which actually occurred. 

* In the early youth of Samuel, " there was no open 
vision; the word of the Lord was precious." — In hb- 
sleep, he distinctly heard the Lord call him by name 
several times, and in his childish simplicity supposed it 
was his father Eli's voice. 

* Another instance is recorded in the New Testament, • 
respecting the angePs appearance to Joseph, the carpen- 
ter, in a dream, and verbally directing him when to repair 
to Egypt to avoid Herod's wrath, and when to return. — A 
third, alsb, relating that Cornelius, the centurion, had a 
vision of an angel approaching and speaking to him. — 
And a fourth, the wonderful vision of John at Patmos, 
during which he was frequently and solemnly addressed. 
Another, of Peter's trance, wherein he saw a vessel of 
beasts, birds, and reptiles, and heard a voice thrice. 
These appealed to the inner sense of hearing. — A still 
more remarkable case was that when the angel smote 
Peter on the side while he was bound in chains, and 
sleeping in custody between two soldiers. Two keepers 
stationed before the door of the prison alsb guarded him. 
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The angel raised him up hastily, and his manacles fell off. 
He told Peter to gird, sandal, and dress himself, which he 
did. 

* While asleep un8er a juniper tree, Elijah was touched 
and awaked by an angel, and invited to eat of a baked 
cake, and to drink of water in a cruise, placed near him. 
This was repeated ; and the substance of this repast 
lasted him forty days and forty nights. — The sense of 
feeling was here addressed. 

^ A case of direct vision is mentioned to have transpired 
by virtue of the prophet Elisha's prayer, that the Lord 
would open the eyes of a young servant, to fortify him 
against the fear of the surrounding Syrian army. It was 
done. His eyes were opened. A mightier spectacle 
appeared and confirmed his courage. The mountain was 
seen to be full of horses, and chariots of fire, round about 
Elisha. — Another instance happened to Elisha himself as 
he sat in his house with the elders. He perceived that 
the hostile king of Syria had despatched a messenger to 
• assassinate him ; and remarked this fact to those present, 
directing them to be on the watch for the assassin, to close 
the door, and to hold him fast. The messenger arrived 
while he was conversing about it. Elisha even heard, dis- 
tinguished, and recognised the sound of the master^s feet 
behind the ruffian. It will be well to remember that 
sandals were worn in those days. — Often did this prophet 
forewarn the king of Israel of impending danger from 
the Syrian king, by assuring him of the approach of the 
Syrian army ; and he obtained the reputation of revealing 
to the former the words secretly spoken by the latter in 
his very bed-chamber. — Not only was this direct vision, 
but also direct hearing, at considerable distance, through 
material partition walls. 

^ Such are some of the sacred proofs that man has inner 
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senses corresponding to his outer organs. These substan- 
tiate the revealed truth that there is an indestructible 
essence constituting real humanity, which far transcends 
his mortal tabernacle, and is his permanent vitality. They 
harmoniously accord with the declaration that ^^ there is a 
spirit in man." 

^ In all ages, have mankind had occasional glimpses of 
an innate power, which is capable of penetrating through 
human materiality, and through other solid substantialities, 
to various extents. The body, as well as other matter, is 
translucent to the inner eye as is glass to the external 
organ. We have here a mental power, which conquers 
the opacity of matter, flashes through a mountain as 
quickly as through crystal, looks directly at the object, or 
its essence, instead of its image, and essentially asserts 
its capability of surviving independently of the body. 
Pythagoras, Socrates, Numa, might be instanced ; indeed, 
a long array of well authenticated cases might be ad- 
duced, which would immovably establish this position. In 
peopling planetary worlds, let us not forget that this 
immortal principle is the very man, the intelligent nucleus 
of humanity. It is not the gravitating body, nor does it 
. depend on the size, weight, or texture of the body.' 

Does not the m^ive essence which instigates the outer 
man to expand the area of his vision, by constructing 
optical instruments, indicate a prototype-power of ex- 
pansion of the corresponding inner faculty, under suitable 
circumstances? Does not the scientific or optical ex- 
periment germinate from it, as the plant-stalk and tree 
germinate from the imbedded seed ? In urging its practi- 
cal application, does not this essence shine through the 
material envelope as an enclosed taper illuminates an 
alabaster vase ? Have we not in these observed results 
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a guaranty of its yet greater capability? There are 
certainly various degrees of development, all progressive, 
among mankind. Every nation and every century proves 
the fact. What outrageous stretch of the imagination 
is there, then, in believing that some are much more 
developed in certain faculties than others ? 

'Similar questions may be appropriately propounded 
concerning the sense of hearing and the invention of 
acoustic instruments. 

' Having sought in vain with your material sense of 
vision, as did Astronomy search for Neptune, and indirectly 
become partially convinced by means of the inferential 
sense acting upon a mass of circumstances, ^s were Cicero 
and his compeers of the soul's immortality, be pleased, 
indulgent reader, to accompany me in the application of 
that mystic sense of interior vision, which reveals Indny 
things otherwise hidden from the understanding, and be- 
hold the orbs of heaven indeed animated with intelligences 
and other grades of creatures.' Thus would the soul- 
enjoying psychologist be likely to address you. And 
suppose we follow him a while in the development of his 
mystic theory, since our telescopic efforts fail, and our 
circumstantial theory does not furnish any stronger evi- 
dence in favor of our position thaif it does tis to the 
existence of spirits, though it strongly points that way. 
He extends his invitation to our friend, who has found his 
telescope as inadequate to disprove as to demonstrate the 
existence of planetary inhabitants, who has found it only 
capable of penetrating space, and not of perforating the 
solid moon, to its opposite hemisphere. Let us then 
listen to what he has to offer, Mrhile he looks through a 
medium more pellucid than glass. 
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Section 2. — Emanuel Swedenbobg, the Natural 
Philosopher. 

*You have accompanied me through a preliminary 
examination of the inspired Record, and are satisfied that 
this faculty or group of faculties is authentically recognised 
as superior to those in our daily material use. We might 
cite .many other samples from profane history, as it is 
wrongly stigmatized, from the annals of antiquity and 
of modem times ; but, there is scarcely space left for the 
introduction of one full portrait and its description. We 
will, however, endeavor to find room for that. 

* Allow me, then, to introduce to your acquaintance 
that remarkable personage, who was born January 29, 
1^8, in Stockholm, the capital of Sweden, and who 
is usually known as the Swedish Seer. His name is 
£manuel Swedenborg. From his fourth to his tenth 
year, his thoughts were constantly engrossed by reflecting 
on Crod, on salvation, and on the spiritual affections of 
man. In discourse, he often revealed things, which 
astonished his parents, and caused them occasionally to 
declare that certainly angels spoke through his mouth. 
From his sixth to his twelfth year, he frequently conversed 
with the clergy on the essence of faith, and on other 
topics. He was industrious and useful from his earliest 
-childhood, and sustained an irreproachable reputation 
throughout. His education was of the most thorough, 
practical, and extensive kind, acquired by means of talents 
•of ^ first order. He became an adept in the classical 
languages, and was celebrated for his extensive acquaint- 
ance with the various sciences. Mineralogy, mathematics, 
and natural philosophy received his assiduous attention. 
He began his career as a practical mechanician and 
e&gineer. He evinced much ingenuity in mechanical 
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experiments, and in his mining researches. Mathematics, 
Astronomy, and Mechanics, were his favorite sciences. 

^ Being a single man, he devoted his entire life to the 
pursuit of knowledge, and became a considerable traveller 
as well as a voluminous author. He prepared and pub- 
lished superior works on Algebra, Values of Coins, Planet- 
ary Motion and Position, at about the age of thirty. 
Three years after, ten other books on various scientific 
subjects appeared, in his original method. Geology was 
by no means slighted in his studies. Its very germ was 
revealed by him. He discovered the subsidence of the 
Baltic Sea, and concluded that deep waters once covered 
the inhabited ground, and that the uneven surface was 
owing to the accumulation of mud, sand, shells, and 
stones, in the ocean bed. The manner of distributing the 
huge bowlders, as we observe them, was explained by 
him in accordance with the present views entertained. 
To him is Crystallography indebted for its origin as a 
science. He had a peculiar theory of the Earth's crustal 
heat, of the generation of Metals, the process of' Petri- 
faction, of Taste, Light, Sight, Sound, Electricity, and 
other things. 

* At forty-five, he published a comprehensive work of 
three folio volumes of 400 or 500 pages each. It contains 
a system of Cosmogony, Magnetism, Astronomy, and 
other subjects. It is entitled the Principia, and is pro- 
nounced by respectable authority, " an extraordinary pro- 
duction of one of the most extraordinary men that has 
ever lived." And " many of the experiments and obser- 
vations on Magnetism, presented in this work, are believed 
to be of much more modem date, and are unjustly 
ascribed to much more recent authors." Ten years sub- 
sequently, appeared his " Animal Kingdom." But, it is 
of no indispensable avail to pursue this wonderful man's 
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labors so minutely throughout his life. SufHce it to say, 
that he had a comprehensive mind and a persevering will, 
which pointed his excellence. He was familiar with a 
vast range of knowledge. He published numerous other 
works. But, his Principia were interdicted by the Pope, 
in 1739. Thus he proceeded till his fifty-seventh year, 
when his spiritual faculties began to shine through their 
opaque enclosure. His judgment had become matured ; 
his intellect had attained a high degree of culture ; his 
field of knowledge was expanded ; and his soul had grown 
in strength and compass. 

*He was likewise a discoverer. He was the first to 
designate the precise spot — the actual locality and situ- 
ation of our Solar System amongst the stars of the 
Universe. His calculations placed it at the point where 
the main trunk of the Milky Way has a considerable 
incurvation or divergence into branches. Not till five 
years subsequently was the elder Herschel born (in 
1738.) Not aware that Swedenborg had previously an- 
nounced the fact, Herschel, in 1789, conjectures the 
identical spot, gauges the dimensions of the Galaxy, and 
confirms the conjecture by his great telescope. Sweden- 
borg's discovery of this fact then preceded that of Herschel 
by fifty-six years. Optical instruments were not so power- 
ful at that early date, a disadvantage in the way of the 
celebrated Swede. "To whom should the honorable 
wreath be awarded — to the man who, by a series of 
careful observations on the elliptical and eccentric form 
of the planetary orbits, and by careful deduction, attained 
by geometrical reasoning from the facts thereby estab- 
lished, indicated the exact situation, before human eye 
had looked on it, or mind had conjectured it, and confi- 
dently predicted the precise location among the stars 
where, fifty years subsequently, the eye of Herschel 
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sought and found it ? Or shall it be awarded to the iiian 
who first made the literal, but less meritorious discovery ? 
How like the recent case of Le Verrier. Was he who 
mentally saw Neptune, or Dr. Galie who saw it telescopi- 
cally, the real discoverer of the boundary planet ? It was 
seen by intellectual vision, before bodily eyes could even 
suspect whither to look for the object. In both Sweden- 
borg's and Le Verrier's case, the discovery is intellectual, 
and shows forth the triumphs and superi(»rity of reason 
over mere sensation " or mechanical observation. 

* Concerning the stability of the Solar System, so 
beautifully set forth by La Grange as the cyclar theory, 
and its cause suggested by Bessel, it was published by 
Swedenborg forty-four years before the former brought 
bis to light, and ninety-one years previously to that of the 
latter ; and seventy-one years intervened between its pub- 
lication by the Swede and by the learned Mayer. The 
whole doctrine was first propounded in the Principia. — 
About thirty years before the theory of La Place respecting 
the origin of planets and satellites, quite as sound, if not 
more tenable system, than his, at least, equal to it, differ- 
ing only in this that La Place commenced their formaticMi 
at the circumference, while Swedenborg began at the 
centre of our Planetarium, appeared likewise in the 
Swede's cosmogony. Indeed, La Place seems to have 
fallen short of his predecessor's idea, by beginning at the 
wrong position. — In that remarkable work too are de- 
lineated several drawings of seven planets as belonging to 
the Solar System, when only six had then been dis- 
covered .• This was over forty years before Uranus 

* As a matter of considerable interest in this conneodon, it will 
not be improper to state that the American clairvoyant, Mr. Davis, 
had the following words in manuscript as early as March, 1846 ; " tlie 
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was discerDed by Herschel. — Once more, the translatory 
motion of the stars along the Milky Way had not been 
even conjectured, when the Principia communicated the 
fact to the world. It is now an established truth that the 
universal motion in space of the whole starry heavens, 
though perhaps less obvious, is not less certain than the 
motion of the planets. Observation confirms Swedenborg 
in this, and in the course he has detected of their motion 
along the Galaxy. 

* Behold the Swedish philosopher's position. In an age 
of darkness, he stands alone, in bold and striking relief. 
The background of the past is black as night. It brings 
him out like the sudden apparition of a new star bursting 
with glory, and whose brilliancy outshines the whole 
heavens. Who can doubt the transcendency of his geni- 
us, or object to his claims for the highest order of antici- 
pative originality ? 

' Again, Swedenborg considers the groups or systems \ 
of stars., not intimately connected with each other, yet 
forming one mighty System of systems. To Mr. Michell 
was accredited the origin of this idea. Dick, Nichol, 
Boscovich, Young, and others, awarded the meed of origi- 
nality to the Englishman. Even Herschel improved on 
MichelPs ingenious idea, which was published in 1767. 
The celebrated Kant issued his Structure of the Heavens, 

existence of eight planets has been determined upon as nearly beyond 
all doubt." Neptune was telescopically discovered Sept. 28, 1846, 
8ix months later ; and the intelligence did not reach .this country 
till October. This proves the capability of the inner sense to acquire 
information, when the external senses are inadequate to the per- 
formance. Mr. Davis likewise asserts that one more planet, and 
only one, is beyond Neptune, and is the boundary member of our 
System. He calls it the ninth planet, as he styled Neptune the 
eighth, and regards it as of a cometary or nebulous nature/ 
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properly distributing matter over space, A. D. 1755. Two 
/ years after, Lambert produced his Letters on Cosmogony. 
In 1759, came the Constitution of the Universe, by Bos- 
/ covich. All these promulgated similar views of distri- 
bution of matter. Michell's method of presenting the 
subject differed from the rest, and attracted especiaF no- 
tice. In 1780, Herschel gauged the heavens. — Preceding 
the whole of this formidable array, when the philosopher, 
Kant, was a child of ten years old, Swedenborg's Theory 
of the Sidereal Heavens contained the entire circle of 
information on the subject. It was probably in manu- 
script, or in the Swede's busy brain as a perfect idea, 
while Emanuel Kant was being rocked in the infant's 
cradle. Its appearance was made twenty-two years be- 
fore the German's publication, twenty-four before Lam- 
/ bert, twenty-six before Boscovich, thirty-four years before 
Michelt, and forty-seven years before Herschel, essayed 
theirs. 

^ Modem astronomy and optics have confirmed this 
singular theory. The two Herschels, the Earl of Rosse, 
and many others have aided in the work. Before their 
labors. Creation was considered a globular universe, bound- 
ed by the visible heavens. Beyond this was no Crea- 
tion, but the spiritual heavens — the theological universe. 
Within this, the material universe was enclosed, in whose 
centre our Solar System was stationed. Its interior sur- 
face was our visible heaven. 

*This humble and devout philosopher,' proceeds our 
advocate, kindling in animation as he proceeds, ^ was a 
suitable instrument for the glorious Revelation he fur- 
nished to us. When the immensity of God's work, be- 
yond the visible starry heavens, had thus been opened to 
him, and for the first time in human history, he had gazed 
mentally on the peculiar mechanism. of our own imme- 
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diate universe, had watched and measured the play of its 
mighty forces, had proclaimed the precise cluster of stars 
to which we belong, yea, had placed his finger on the 
very spot in that cluster, five years before Herschel was 
born ; — when these had been accomplished, nothing more, 
as to universal mechanism, could be revealed by him, to be 
useful to mankind now. To progress farther, required the 
opening of the inner universe ; — for, as to universal prin-' 
ciplts and universal mechanism^ he had seen all that man 
could now see, where man doth dwell. He stood betwixt 
the darkness of the past and the light of the present, a 
humble instrument, holding in his hands the germs of 
those extraordinary discoveries and revelations, which 
even now astonish the world. 

*He had preceded all the philosophers of every en- 
lightened nation. The German Kant, the French La 
Place, the English Herschel, the American Franklin, 
were but a portion of his retinue. Even Leibnitz and 
Newton and La Grange were behind him in some essen- 
tial particulars. He strode before them like a Colossus 
before ordinary statues. The identity of lightning with 
electricity was reasoned out by him, twenty years before 
its experimental demonstration by Franklin^s kite. The 
most recent researches in Magnetism and Electricity only 
tend to confirm what was in print, even to the figures and 
plates illustrating the phenomena, over a hundred and 
twenty years ago, through the instrumentality of that re- 
nowned sage, and upon the magic pages of the compre- 
hensive Principia. Nor was he behind his other worics, 
in Physiology, Anatomy, Circulation of the Blood, and 
many kindred sciences. He not only systematized, but 
discovered ; not only observed, but penetrated into secret 
or occult causes. His perception was quick and keea« 
His domain of knowledge was a vast ocean, upon which 
14 
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modern discoveries only seem to act as so many sounding 
lines, more or less adequate to fathom its various depths. 
Farther researches will tend to explore its extent. 

Section 3. — Emanuel Swedenborg, the Spiritual 
Philosopher. 

*This favored mortal, so completely armed with the 
keys of science, in 1745, entered upon a transition state. 
His mental eye became sharpened. He now proceeds 
beyond the utmost abilities of his compeers. No dreamy 
illusions bewildered his developed interior. His vista was 
formed of solid substantiality. He commenced his new 
career with open eyes, a sound judgment, and keenly dis- 
criminating faculties. A wider sphere was before him. 
He plunged into the borders of the spiritual. With his 
wits fully about him, and perfectly conscious, he saw into 
the world of spirits, recognising many persons of his ac- 
quaintance of all conditions. 

* At Gottenburg, in 1759, he was in company with fif- 
teen persons at the house of William Castell. About six 
o'clock, P. M. he went out of doors, and soon returned, 
quite pale and alarmed, stating that a dangerous fire had 
just then broken out in Stockholm, three hundred miles 
distant, and that it was spreading very rapidly. He speci- 
fied the house of a friend as already in ashes, and re- 
marked that his own was in danger. At eight o'clock, 
he said the fire was extinguished at the third door from 
his. This was on Saturday evening. Next morning, by 
request of the Governor, he described how the fire had 
began, how long it had continued, and in what manner it 
ceased. On Monday evening following, by special mes- 
senger, intelligence of these fact? reached Gottenburg. 
On Tuesday morning, the royal courier arrived with simi- 

intelligence, — both confirming Swedenborg's account 
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even to the particulars. The conflagration was put out 
at eight o^clock. Robsahm affirms that he previously pre- 
dicted this fire. 

* In 1761, he related to Louisa Ulrica, the queen of 
Sweden, a conversation between herself and her deceased 
brother, when the former took leave of the latter for the 
court of Stockholm, and what were his last words to her. 
No other person than herself had heard it. He told her 
of the day and hour she took her leave, that she met him 
again afterward in a certain castle, when the brother took 
her by the hand and led her to the window, where he 
communicated to her the alleged words. 

' The next year, while at Amsterdam, one day, he was 
in company with several persons. A change of counte- 
nance being observed in him, he was asked the cause, 
when he rather reluctantly replied, ** This very hour the 
emperor Peter III. (of Russia) has died in prison,'' and he 
described his death. Subsequently, the event was an- 
nounced in the newspapers, in strict accordance with the 
previous disclosure by the wonderful seer. 

^ He predicted a certain person's death, which was ac- 
curately verified. He also foretold the time of his own 
decease, a month before it actually occurred, on the pre- 
cise day forenamed by him. 

^ His participation in spiritual intercourse is well known 
as an historical fact ; and it is therefore unnecessary to 
enlarge upon it. Those who are desirous of knowing 
more of the man, are respectfully referred to his trans- 
lated works in full, or to the Ck>mpendium, recently pub- 
lished in the United States. This will save me the trouble 
t>f transcribing so many volumes. But, I must allude to 
the peculiar manner of his breathing, when in the spiritual 
state. His natural process of respiration seemed to be 
suspended; and he breathed internally, probably in a 
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degree similar to animals in a state of hibernation, or like 
the animal foetus. Air was almost superfluous. His eyes, 
too, presented an appearance different from their ordioarjr 
aspect, when he was in this condition to a considerable 
depth. They became more brilliant. This remarkable 
faculty continued to the close of his mortal career, which 
transpired March 29, 1772. During the last or illumi- 
nated portion of his life, he wrote the Arcana Celestiay 
the True Christian Religion^ and many other volumes, 
fraught with spiritual science. These meagre outlines 
portray the principal features of the great man, and evince 
the capacities of humanity.' 

Pausing for a while to contemplate what he has just 
imparted, our intelligent advocate alludes to the fire at 
Stockholm, and reminds you that the ratio of the Earth's 
curvature is about seven inches for every statute mile, 
and is as the square of the distance for any interval, 
gveat^r or less, between any two levels. * Thus, Gotten- 
burg being three hundred miles from Stockholm, the curva- 
ture attains a height above the eye-level of within thirty 
feet of a mile. Now, it was not probable that the image 
of that fire penetrated through this towering convexity, and 
then fell ob his nattural ocular retina. His inner sense of 
vision was doubtless the penetrating power, perforating 
the solid globe, as air would a sieve. And he may pos- 
sibly refresh your memory with die bare mention of 
the practicability of internal breathing, as evidenced in 
trances, suspended animation, foetal condition, and other 
ways already known sufiiciently for us to form a concep- 
tion how the process may be carried on by still different 
methods and degrees. 

* Do you dispute Swedenborg's veracity ? accuse him of 
hallucination? engrossed with erroneous concep* 
A.nd all because it is contrary to your personal 
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experience, beyond your comprehension, not a general 
faculty ? Gro, and tell Sir John Herschel you dispute the 
truth of his statements concerning the revelations of his 
telescope, while at the Cape of Good Hope ; that he must 
be deranged to believe in his alleged structure of the Mag- 
ellanic Clouds, that his ideas are erroneous. Assure him 
that your experience contradicts his, that you cannot com- 
prehend how such phenomena can be, and that it is not a 
general privilege for people to look through his telescope. 
He will pleasantly reply : If you will take the trouble to 
construct a telescope equal to mine, pack it carefully away, 
and to traverse the Atlantic for the Cape, you may ob- 
serve the same objects and convince yourself. If unable 
or unwilling to pursue these steps, your personal experi- 
ence cannot be satisfied. If you discard it, because you 
cannot comprehend how the thing can be, how can you 
admit the fact that grass grows, without understanding ite 
method of growth? How did the potentate of Siam 
deny the possibility of ice thick enough to bear an ele- 
phant ? So might Swedenborg suggest a previous course 
of preparation in intellectual pursuits, invite you to the 
discipline of mental abstraction, dietetic abstemiousness, 
meditation on holy things, if you would strive to open 
your inner self. He might point you to the depositions 
of others before him, of his contemporary, Oberlin ; and 
your own observation would introduce you to more modem 
testimony. Extensive reflection would convince you that 
this inner faculty is as general among mankind as the 
telescope can be. 

*' Now, the Bible is the most wonderful of books in its 
adaptation to the exigencies of all times, and the indivi- 
dual wants of the human mind. At the present day, 
when a morbid excitement exists, in wandering minds, 
with regard to spiritual manifestations, and a thirst for the 
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marvels and wondrous revealments of another life, how 
satisfactory it is to turn to the Divine Word with a full 
assurance of its truth/ and slake his mental thirst at a 
pure fountain. What beautiful stories of spiritual mani- 
festations are every where found in the sacred Record ; 
and who can doubt, after reading them, that angels and 
spirits are our constant attendants, interested in all of our 
states and conditions, possessed of warm and active 
sympathies, which they exercise in the most effective 
ways, even when we are wholly unconscious of their 
presence ? This comforting fact was revealed to the 
early Christians, in the most palpable and tangible man- 
ner ; and no one can doubt it, who accepts the testimony 
of the Apostles. 

^ How perfectly their adduced instances set at naught 
the vague theory that the spirit of man is a vapor floating 
ill space, without form or vitality, awaiting its final re-union 
with matter ! How is it possible for such a supposition to 
stand in the light of the Bible ? How can we read of the 
resurrection of the Lord, who afler death appeared as a 
man, endowed with the same beautiful sympathies, the 
same identity of individuality, and yet doubt that we shall 
live the self-same men, our identity perfectly apparent to 
our own consciousness, and to that of our associates? 
Happily, there is a standard whereby all spirits may be 
tried. The Bible is the rule by which they are to be 
measured, that is, the written word of God. It stands 
fixed and unchanged amid all the transitions of the human 
mind. This is the sure anchor of faith to us. While 
no future spiritual revelation can ever set this infinite and 
holy Word aside, we can reject or receive spiritual com- 
munications simply as they accord with the truths and 

elations of the Divine Word, or not. 
"^hat a new era is opening upon the world, cannot be 
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doubted nor denied. One might as well deny the wonders 
of the electric telegraph, as to deny all the testimony 
brought forward to prove that, at this day, spirits do speak 
with men. There is no safety in an obstinate denial of 
the fact. It is better that the wise and good should look 
at it in the light of truth and candor. If it might be, in the 
providence of God, that men could live in an open speak- 
ing intercourse with angels, would not the blessing of 
earthly life be enhanced ? for, then, death would have 
lost its sting, and the grave its victory. If the hearts of 
the disciples were so comforted by seeing the beloved 
person of their Lord, af^er his death, would not the hearts 
of many weary mourners be also comforted in seeing 
their beloved dead? Could the mother weep for the 
angel-child, revealed to her in its new and glorious life 
and wondrous beauty ? Ah, no ! angels and spirits could 
then minister with new power to the hearts and minds of 
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CHAPTER 11. 

DESCRIPTIONS OF THE PLANETART WORLDS; 
SjfiOnOK 1. — N^TTTBB OF THE FSOOBSS. 

* Now, is it probable,' continues our friendly psycholo- 
gist, ' that a man, so deeply and widely versed in the chief 
mysteries of the whole circle of the sciences then extant, 
acquainted with many items, which have been more re- 
cently promulgated by others as very profound, enough so 
to fabricate brilliant reputations for several individuals, 
and proclaiming other momentous facts so far beyond the 
grasp of this age as not yet to be duly recognised and 
appreciated by the student of nature, — is it at all proba- 
ble that Swendenborg knew not whether he saw, or did 
not see, the wonderful phenomena he announced to the 
worid ? He was in the prime of a long and well-spent 
life, not having yet reached the age of threescore. At 
the age of eighty, the venerable Humboldt is still busy in 
constructing his capacious and enduring fabric of the 
Cosmos, which will answer as a complete index to his 
actual biography. The philosophic Franklin pursued his 
industrious vocations hard on to the verge, ay, beyond 
the magic limits of fourscore. Thomas Jefferson might 
be mentioned as another pattern of industry at an ad- 
vanced time of life, having lived within a score of years 
of a complete century. Strabo deigned not to commence 
his voluminous work on Geography till he had become a 
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full-blown octogenarian. The Swedish seer attained a 
longevity equal to these instances of iron-constitutions. 
At fifty-seven he was not in or near his dotage, but at his 
intellectual zenith of maturity. Certainly, if any living 
man can be, he was qualified to judge of what he saw, 
heard, or felt. Evening and morning were the periods of 
these manifestations, when he was fresh and wide awake. 
No dreamy night- work dimmed their certainty. No de- 
luding imposition was practised upon his senses. 

* Did he utter falsehood, for the purpose of deceiving 
his friends? Was he as liable to be deceived in his 
positive evidence, as we are at merely speculating upon 
its probability, without any experience to guide us ? Is 
our baseless speculation so much more sure to be reliable 
than his actual personal examination, his absolute demon- 
stration, repeated in so many various and unmistakable 
forms for twenty-seven years ? His conviction rested on 
no single dream, no single vision, no single, isolated phe- 
nomenon, no solitary, shadowy apparition in his half- 
wakeful state. Nor was it the conviction of an ignorant, 
unenlightened, immature mind. Those who slight the 
remarkable revelations, yield their credence to most rela- 
tions through life of momentous weight, with much less 
strength of evidence. 

* We do not urge our readers to take for granted what 
we say ; they are only invited to examine the intrinsic 
value of our testimony, if perfectly willing. But they 
are requested not to reject our witnesses without a hear- 
ing. We should not let egotism nor obstinate incredulity 
blind our judgment. If this species of evidence be abol- 
ished, atheism inevitably succeeds and fills the vacancy. 
Effects may be witnessed in panoramic procession by the 
eye ; but, without the interposition of this eloquent faculty, 
there can be no recognition of the inference therefrom 
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of Deity's existence, of their connection with primary or 
secondaiy, or more intermediate causes. They are heads 
without a string, fading away in succession at the vanish- 
ing point of parallel lines. God is a Spirit. Your ma- 
terial eye cannot behold Him. The united power of all 
the refractors and reflectors ever constructed is ii^adequate 
to make Him an object of vision. On their negative au- 
thority, you cannot deny His existence. This faculty is 
indispensable to understand the revelation of His charac- 
ter and reality. Let us then be considerate. 

* Accompany this wonderful traveller, therefore, on his 
celestial journeys of exploration, — through the planets of 
our solar system, and into distant solar systems. Ever 
since Astronomy intimated to us that the stars are estates 
like our own world, we have felt a curiosity about them. 
We desire to know whether any, and what sort of persons 
dwell there ; and if we can affirm inhabitants endowed 
with intelligence, the faith takes a heart which beats with 
a natural throb and foretaste of acquaintanceship. Friend- 
ship and intercourse with the starry people are a want 
with every faithful child. It is the same in principle as 
our ardent desire for a re-union with our deceased friends 
and absent relatives. God gives all an affectionate curi- 
osity, ample to infold the broad area of Orion, and the 
enormous dimensions of Sirius. Swedenborg experienced 
this too; for he knew as much as the astronomers, and was 
moreover rooted in the belief that a means so immense 
as the sun-strewn firmament, was not exclusively meant 
for the little mankind and the little heaven of one planet, 
but for human races indefinite in extent, variety, and 
function. Still farther, heaven is so immense as to require 
the inhabitants of myriads of earths to constitute it. Those 
whom our own globe supplies, nourish but a diminutive 
patch in the skin of universal humanity. There are re- 
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quired food for every other part, and planetary seminaries 
in divine profusion where men are reared. The plurality 
of angels perfects heaven, just as the multitude and va- 
riety of good adfections perfect the human mind. Our 
traveller, therefore, knew that the stars were full of peo- 
ple, and he soon found that they were not inaccessible. 

* Our means of intercourse with other worlds is as fol- 
lows : the spirits and angels deceased from each planet \/ 
are, by spiritual affinity, near that planet. Every man 
also is a spirit in his inward essence ; and if the proper 
eyes be opened, can communicate with other spirits. 
When Swedenborg was ten hours in one instance, and 
two days in another, in reaching certain of the planets, he 
implies that the changes of state in his mind, whereby he 
approximated the native spirits of that orb, went on for 
such length of time, or were of such a quality. So also 
if any spirit could be brought into the same state with 
the spirits of Saturn, he would then be with them ; because 
similarity of state in the spiritual world is sameness of 
place. Now, being thus with the spirits of any particular 
earth, if the men of that earth had communication with 
spirits, (which Swedenborg avers to be the case with 
nearly every planet but our own,) the traveller, through 
the spirits, may have intercourse with the inhabitants, and 
may see the surface of their earth through their eyes. It 
was by this circle that our seer visited several worlds, all 
for the moral purpose that we might know experimentally 
that man is the end of the Universe, that where there are 
worlds there are men, and that we might be taught the 
immensity, and somewhat of the plan and constitution of 
the inward heavens. He tells us that the good in all 
worlds worship one God under a human form ; that the 
Lord was born on this earth, because it is the lowest and 
the most sensual, and hence the fitting place for the Word 
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to be made flesh. By virtue, however, of the incarnation 
here, the divine humanity is realized for the entire Uni* 
verse in the other life, all being there instructed in the 
realities of redemption, and their inward ideas thereby 
united to that stupendous fact. And why should this not 
be equally as well as to have the incarnation in Bethlehem 
of Judea, or in a very small area of the town, answer for 
this whole globe ? 

* While a fellow-traveller with him for the jHirpose of 
gratifying curiosity or acquiring facts, give your atten- 
tion to his instructions? He solemnly declared that 
things interior were open to him, and that it was granted 
him to discourse not only with spirits and angels who 
are near our earth, but also with those who are near 
other earths, with such as are from other earths^ with 
some for a day, with some for a week, and with some 
for months. He was instructed by them concerning their 
respective earths or planets, and concerning the lives and 
customs of their inhabitants. He averred, ^^All the planets 
visible to the eye in our solar system are earths, and that 
there are innumerable ones in the Universe, and all full of 
inhabitants. Every one in the other life desiring it, can 
converse with spirits from other earths, and thence be con* 
firmed concerning a plurality of worlds, and informed that 
the human race is not only from one planet, but from a 
vast number. Any intelligent person may know from 
reason that such large masses as the planets are not emp* 
ty masses, created merely to be carried and moved around 
the sun, and to shine with their scanty light for one 
earth. 

' " He who believes that Grod created the Universe for 
no other end than that the human race might exist, and 
thence heaven, — since the human race is the seminary 
of heaven, — cannot but believe that wheresoever is any 
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earth, there must also be men.'' After specifying the 
similarity of phenomena to those of our planet witnessed 
in the rest, such as their shape, rotation, revolution, light, 
heat, seasons, days and nights, &c. he asks, '^ Who that 
knows these things, and thinks from reason, can ever say 
that these are empty bodies ? Spirits have told me that 
there are not only earths upon which are men, in this 
solar world, but also out of it, in the starry heaven, to 
an immense number. A calculation has been made, that 
if there were a million earths, and on each three hun- 
dred million people, multiplied by two hundred genera- 
tions, allowing each person a space of three cubic ells, 
their united number would scarcely more than fill one of 
the satellites, which would be a space in the Universe so 
small as to be almost invisible, since a remote satellite 
scarcely appears to the naked eye.* What is this for the 
Creator of the Universe? Angels entertain a similar 
idea concerning the fewness of the human race in respect 
to Divine infinity. They, however, do not think from 
spaces, but from states. According to their idea, as many 
myriad earths as can be possibly conceived, would still 
be nothing at all to the Lord.'' How much less than 
nothing our little terrestrial swarm ? Lord, what is man 
among such countless myriads of throngs inhabiting the 
stellar and planetary dwelling-houses of infinity. Alk>w 

♦ The egg of a. certain species of worm (ascarides) is so exceed- 
ingly minute, that eighteen or twenty uf them, in a close group, 
upon the point of a fine needle, appear like a single white speck. 
Apply th« cleaving power of the microscope, and their number 
may be counted. Their individualities are clearly obvious. 

Sach would be the effect produced upon an inhabited satellite, 
of Jupiter or Saturn, for instance, could a telescopic power be 
invented adequate to cause a similar optical separation of those 
inhabitants. The satellite itself appears like a mere glittering 
speck, even through a sizable glass. 
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only one earth to each 6f the computed number of tele- 
scopic stars within our view, and you have sixty thousand 
million earths at least. Populate them like this planet, 
and what is the number? Multiply them by many 
generations, again by many more planets, and once 
more by those orbs never yet reached by our broadest 
optical pupils, and a wide margin lies between the amount 
and infinity. 

* Our seer thus proceeds : " When my eyes have been 
opened for me, it has sometimes been granted me to see 
how immense, even now, is the multitude of men who are 
there. It is so great, as scarcely to be numerable, — such 
myriads are there^ — and that only in one place, towards 
one quarter. What then must the numbers be in other quar- 
ters! The natural world, the abode of men on earth, 
cannot be compared with that world, as regards the multi- 
tude of the human race ; so that when man passes from 
the natural world into the spiritual, it is like going from a 
village into a mighty city." 

Section 2. — Mercury. 

* The spirits from this planet are distinguished for their 
remarkable knowledge of things, as well respecting this 
Solar System, as respecting the earths which are in the 
sidereal heavens. They have an extraordinary degree of 
haughtiness, and but little judgment. They wander about 
in pursuit of knowledge, in companies and phalanxes, and 
are the rovers of the inner Universe. The inhabitants of 
Mercury are more slender, but of equal stature with us. 
They enjoy a comfortable temperature, neither too hot nor 
too cold ; for, heat does not arise from the sun^s nearness, 
but from the altitude and density of the atmosphere. It is 
varied according to the direct or oblique incidence of the 
solar rays. Their cattle are smaller than ours.' 
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Section 3. — Venus. 

' Two grand divisions of humanity occupy this globe, and 
of opposite dispositions. The one are mild and humane ; 
the other, ravage and almost brutal. He held discourse 
with some of the former kind ; and learned that Christ had 
been seen on their planet. Of the latter, he had no per- 
sonal knowledge, but was informed that they were fond of 
rapine, and of eating their captives. They are a species 
of cannibals, are gigantic in stature, and very stupid, 
immersed solely in secular concerns, and the care of' their 
cattle.' 

Section 4. — The Moon. 

^ We come now to our satellite/as next in order. Having 
considered what our telescopes can do in the way of lunas 
discovery, why they fail in executing the tasks imposed 
upon them, what they cannot do, and how far it i& neces- 
sary that their defects should be remedied^ and they 
improved, to make them adequate to the accomplishment 
of our most moderate demands, let us hear Swedenborg's 
account of what he perceives by means of his more pow- 
erful instrument. He declares the moon ta be inhabited 
by intelligent people, of dwarfish stature, appearing like 
children about seven years old, but more robust. Their 
faces are somewhat longer than those on other globes> 
and are far from unhandsome in feature. Their voice is 
of a guttural character, sounding like an eructation, and 
proceedmg from the abdomen ; for, they speak not from 
the lungs, but from a certain quantity of air collected in 
the abdominal regions, and forced out by muscular exer- 
tion. This vocal phenomenon is a substitute for a voice, 
like ours, intonated by means of atmospheric air ; since 
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'* the Moon is not encompassed with an atmosphere, like 
that of other earths/' But, some kind of air is requisite 
as a medium of sound ; and hence, our companion is not 
entirely destitute of some such envelope.' 

If any one will visit the two anthropoids alluded to in 
a previous chapter^ he will be struck with the similarity of 
this description to that acted out by the youngest of those 
animals in an effort to pronounce his name and age. He 
places both hands firmly upon his chest, and labors with 
a heavy pressure while inclining his body considerably 
forward. The sound proceeds from his abdomen, and is 
guttural in its tone, though quite faint. Indeed, it seems 
like the embryo of the lunar operation. This instance 
may not equal the psychological description of the sound, 
nattered by the lunarians, in its strength and volume ; but. 
At tends to identify the principle involved, and proves its 
practicability under favorable circumstances, as the fall of 
:a sand-grain or a water-drop identifies the gravitation 
ilikewise operating upon the immense orbs of heaven. 
(Besides, the lunar inhabitants may be endowed with the 
ipower of a peculiar internal breathing. The keeper of 
these curiosities spent six years in teaching this individual 
to emit that ventriloqual language. 

This was revealed by Swedenborg nearly a century ago, 
ivhen seas and air and clouds were believed, by the learned, 
to overspread our moon. Since that date, many of them 
have seen reason to coincide with his opinion that the lunar 
atmosphere is not exactly like ours. It may be that his 
other observation will yet be confirmed as was his an* 
nouncement of the Stockholm fire, so well authenticated 
by the keen-sighted Kant and other intelligent inquirers. 
It may be that the mode of life of the lunar inhabitants is 
dissimilar from ours, that their architectural piles, if any, 
are not so long nor so wide as two hundred and twenty 



Jupiter's satellites inhabited. 225 

feet, nor would these pigmies be visible as moving bodies 
over the surface. How distinctly could our telescopes 
discern a lunar hamlet of habitations no larger than the 
turroted and conical moundis of the African termites, rising 
eight or ten feet in height, and covering considerable extent 
of ground ? More powerful instruments than we now 
possess are requisite to refute Swedenborg's testimony 
effectually. Before optical aid was so generally employed 
as at the present day, astronomers were at variance with 
him on the atmospheric question. His conclusions on that 
4)oint were once contradicted, as are his conclusions now 
disputed by some on the habitability of the moon. He 
also assures us that ^' there are inhabitants on the satellites 
of Jupiter and Saturn. They are earths like the planets, 
and wherever an earth is, are men inhabitants ; for, man 
is the end for which every earth was created, and nothing 
has been made by the great Creator without an end.'' 

Section 5. — Mars. 

* The spirits of Mars are among the best of all spirits, 
who come from the earths of this solar system, being for 
the most part celestial men, not unlike those who were of 
the most ancient church on this earth. The inhabitants 
of that planet have a speech different from ours, not 
fionorous, but almost tacit, very low and soft, more per- 
fect, better supplied with ideas. Their countenances 
faithfully represent the essence of their language, and 
their eyes convey the thought contained in it. These act 
in unity. To speak one thing and think another, they 
consider wrong; and they are ignorant of hypocrisy, 
fraud, and deceit. 

*They are not under any forms of government, but 
live arranged in greater and lesser societies. Christ is 
acknowledged as their only Grod, and often appears among 
15 
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them. The inhabitants have faces like ours, only their 
color is faintly yellowish on the upper portion, while the 
lower is very dark. They have no beard. Fruits of 
trees, especially a kind of round fruit, which buds forth 
from the ground, and pulse, constitute their food. Certain 
fibrous bark is woven into the garments they wear. 
These are stiffened by a kind of gum used among them. 
Knowing how to make fluid fires, they thus have light 
through the evening and the night. 

Section 6. — Jupiter. 

^This magnificent orb is as densely inhabited as is 
consistent with its proflered means of subsistence, though 
it has a very fertile soil, and is plentiful in all productions. 
Mere necessaries of life satisfy the desires of the people^ 
as they deem nothing useful which is unnecessary ; and 
hence their mighty population. For their children, they 
entertain very tender affection, and to educate them well 
is their chief care. 

^The people are divided into nations, families, and 
houses, and all live apart with their own kindred. Ck)vet- 
ousness, fraud, and extortion, are known to them only to 
be despised. Of similar character were the roost ancient 
people of our world. Their countenances are fair, and 
beam forth sincerity and modesty. Their dispositions 
excel those of other planetary nations. Great care is 
exercised to keep their faces from being sun-burnt. A 
covering of bluish color is made from the bark of a tree 
for the head. This shades their face. Their counte 
nances radiate the expression of their ideas ; and in this 
manner, is their conversation free and readily intelligible 
as if printed. Vocal discourse is employed by them, 
though not so loud in tone as with us. All primeval 
inhabitants communicate their thoughts and desires by 
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means of the countenance. Verbal conversation is a 
subsequent invention. 

^ In walking, their gait is not erect, but as they proceed 
along, they assist themselves with their hands, and alter- 
nately half elevate themselves on their feet, turning their 
face side wise and behind them at every third step, and 
suddenly inclining their body a little at the same time. 
Natural politeness teaches them not to turn their back to 
any one. Their face is always kept elevated like ours, 
and invariably mirrors forth theif mind. In sitting, their 
usual attitude is cross-legged. 

* Their clothing is very scanty in warm climates, scarcely 
more than covering their loins. To enjoy social converse, 
they delight in long meal-times. When at table, they sit 
upon fig-leaves. Wholesome food with them is the most 
savory, since they eat to live, rather than live to eat. 
Their habitations are low, and built of wood, but within 
are coated over with bark of a pale blue color, the walls 
and ceiling being spotted as with small stars, to repre- 
sent the heavens. Tents surmounted with domes, and 
stretched to considerable length, likewise stellated on a 
blue ground, are another kind of tenement among this 
people. To these they resort at mid-day for shelter from 
the sun^s rays ; and in them they take their meals. Great 
attention is bestowed upon the construction, neatness, and 
cleanliness of these comfortable abodes. 

' With them wisdom consists in thinking well and justly 
on all occurrences in life. Our sciences are called 
shades, and compared to clouds intercepting direct sun- 
light. With these they have no familiar acquaintance, 
nor do they desire any. Christ has circulated among the 
inhabitants of that planet as man, instructing them in 
truth, and pointing out the road to eternal life. He is 
regarded as their Savior, whom they worship at every 
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sunrise and every sunset, in their tents, and to whom they 
sing psalms. They entertain no fear of death ; and their 
average life is about equal in length to thirty of our years. 
This arrangement keeps their population within bounds. 

Section 7. — Satuen. 

• The Satumians are upright, modest, and cherish but 
little self-esteem. They are humble worshippers of Christ 
as the only God. Theii^ nocturnal light, derived from the 
eight moons and multiple rings, is quite brilliant. To 
,them the ring appears as something whitish like snow 
stretched along the heavens in various directions. Their 
population is divided into separate families, each consisting 
of man, wife, and children. Conscious of immortality, 
they care little about food and raiment. Fruits and pulse 
serve them for sustenance. Their clothing is slight, con- 
sisting of a coarse skin or coat, to repel the cold, and to 
confine the animal heat. They do not bury the bodies of 
their dead, but cast them forth, and cover them with 
branches of forest-trees. 

Section 8. — Planets of other Systems. 

* '* He who is unacquainted with the arcana of heaven, 
cannot believe that man is capable of seeing earths so 
remote, and of giving any account of them from sensible 
experience. Let such know that the spaces, distances, 
and consequent progressions existing in the natural world, 
are, in their origin and first cause, changes of the state of 
interior things, and that with spirits they appear according 
to such changes, whereby these spirits may be apparently 
translated from one place to another, and from one earth 
10 another, even to earths at the extreme boundaries of 
the Universe." Thus says Swedenborg himself; and he 
goes on to relate his journey of two hours to a planet 
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beyond our system. This journey he avers was per* 
formed*'* at a time when he was broad awake." The 
sun of that planetary system was smaller than ours. To 
Us it appears as a star ; and is what we style one of the 
lesser stars. His sight being sharpened, he descried 
green fields, forests in full foliage, and fleecy sheep, on 
the surface of that earth. Its inhabitants of the humbler 
class were clad nearly like European country people. 
He saw a man and his wife. Both were of good per- 
aonal appearance. His carriage was stately ; hers was 
that of humility. For a garment, they used a mantle in 
common. Bigamy is prohibited by law among them. 
These were seen with his spiritual eyes, which may see 
things on any earth, with the Lord^s permission. 

* Two days were passed during the preparation of his 
n)ind or spirit, to penetrate into the next succeeding earth. 
He was informed that it had green fields, flower gardens, 
orchards, lakes abounding in fish ; blue birds variegated 
with golden feathers, together with large and small ani* 
mals. One of the latter class resembled the camel, with 
its humped back. Its inhabitants did not eat flesh, but 
fish, fruit, and pulse; nor did they occupy houses, but 
groves, for a shelter from the inclemency of the weather. 
To them their sun appeared large as a man^s head. To 
us it is a star of low magnitude. Their eyes and noses 
were smaller than ours. They weave their garments 
from a thread spun from a certain plant. This thread the 
women wind by means of their toes, and then spin it out 
to any deg^ree of fineness they choose, with their hand. 
The cloth is stiffened with gluten, and colored by the 
juices of herbs* 

' At another earth, he was shown their style of archi- 
tecture in the construction of a temple. It was formed 
by trees, which were symmetrically arranged when young. 
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SO as to form the walls. Their branches were pruned in 
such manner, as to form by their natural interlacing 
growth, the various floors and spacious rooms needed to 
complete their structure. Sunlight is admitted through 
appropriate apertures fashioned for the purpose. They 
decorate its walls, its galleries, and porticoes, outside and 
inside, with systematic arrangement of the leaves. Their 
cottages were oblong, with a bed extending along the 
inner walls. Opposite to the door was an alcove, before 
which was a table, and behind it a flre-place containing a 
luminous wood, which lighted the chamber in the even- 
ing. 

* Suffice it to say that he was conducted to other planets, 
where he saw men and women, animals, houses, grass, 
corn, flowers, berries, and other things, resembling ours. 
Their people were of various complexion from the Euro- 
pean roseate hue to the flaming red, and ebony black. 
Tep and twelve hours were employed in his journeyings 
thither. Their suns diflered in size and color. The 
year of one was nearly two hundred days, of fifteen hours 
each, or equal to about four months of our time ; and its 
circumference scarcely five hundred German miles. The 
year of another was just two hundred days, of nine hours 
each, equal to seventy-five of our days. They drink milk 
and water for food. Their cows are woolly like sheep. 
Perpetual spring and summer reigns among them, since 
their year is so short that cold is not intense enough to form 
a winter, nor heat strong enough to make a hot summer. 
Their trees are ever green, and the ground is constantly 
covered with vegetation. Every thirtieth day, they attend 
to public worship, and have edifying discourses from their 
preachers. — As to worship generally, it may be well to 
state that the Lord Jesus Christ is acknowledged among 
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all the earths feir and wide as the Grod, except by 
idolaters. 

Section 9, — Another Witness available. — Uranus, 
Neptune, and a Cometary Planet. 

* We might introduce another witness of great sagacity, 
the greatest thought-reader now in the world, and endowed 
with a wonderful penetration of vision. He would furnish 
still more detail as to the geographic: outline and geologic 
construction of the planets, the appearance of their animal 
and intelligent inhabitants, together with the botany and 
zoology of each orb, and the customs prevalent among 
them. He would speak of the extreme tenuity of the 
planet beyond Neptune, of the fluorine and nitrogen 
atmosphere of Neptune itself, its deficiency in oxygen, the 
impossibility of the human organism, as we perceive it, 
existing there alive for a moment, the uselessness of the 
human eye, like ours, in a light several hundred degrees 
more brilliant than we experience it, and that too at their 
darkest night, the total unfitness of that planet, in its 
present stage of development, for animal life. He would 
declare that Uranus had not yet attained a suitable state 
for habitability, not even for vegetation; but, that it is 
progressing towards a condition for plants and animal 
tenants, with firm and powerful constitutiohs. Satiim he 
would describe as very beautiful and uniform as to surface, 
which is two-thirds water and one-third land. Organic 
beings inhabited it many ages before the Earth existed. 
He would give a minute anatomical and physiological 
account of their human structure and functions. He 
would allude to the three hundred thousand species of 
plants upon Jupiter, recite the classification of the vegeta- 
ble and animal kingdoms, and mark the lightness and 
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mobility of the particles constituting their bodies. Mars, 
Venus, and Mercury, he would pronounce populated by 
intelligent beings, and the planets and satellites of our 
System only the satellites and satellitoids of the Sun, 
which is but a planet belonging to a remote Sun and 
another System. We might offer tlje testimony of this 
witness, but as the reader^s patience might thereby 
be exhausted, and as a prophet rarely has honor in 
his own country, we will desist from any farther ex- 
position. 

Section 10. — Swedenboeg capable of his own 
Defence. 

* But, will any one turn face to face with the Swedish 
Seer, a personified intellect, illuminated with the rays of 
meridian glory, ami deliberately dispute his assertions? 
Will any one of us confront the man, whose religious 
opponents, and entire disbelievers in -^iritual manifesta- 
tions, as now professed, declare him' ^^ superior to any in 
moral and intellectual grandeur since the days of Christ 
and his apostles,'^ and that *'his productions have stamped 
U)0 impress of his existence upon ages, and forbid his 
name to die," — shall he be confronted with a fiat denial 
of hu9 statement? Is his testimony impeachable? Go, 
rather, ^nd tell those astronomers who declare, on the 
authority of an inadequate telescope, the moon totally desti- 
tute of inhabitants, that they may be mistaken ; for, no op- 
tical instrument yet constructed could distinguish the largest 
animal of our Tertiary £ra, nor its motions, as a visible 
dot on the lunar surface. Optical power can be cal- 
culated; spiritual power is incalculable. The former 
depends on the latter, and cannot exist without it. Be- 
member that the real man still lives, his earthly memory 
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daily increases, his feme spreads, even amid so many 
splendid orbs as have since his day risen into the moral, 
intellectual, and scientific firmament of humanity. Or 
'will the mental sanity of the sage be impugned ? Will 
our disbeliever, as he becomes confounded, bewildered at 
the overwhelming deluge of knowledge poured down upon 
our race by this learned oracle, repeat the unmeaning 
accusation hurled by Festus at Paul, ^' Swedenborg, thou 
art beside thyself. Much learning doth make thee mad.^* 
He would, with equal propriety, rejoin, " I am not mad, 
most noble Sir; but speak forth the words of truth and 
soberness. The secret of the misunderstanding is in your 
spiritual immaturity. ^ Believest thou the prophets' ? 
Go, consult Elisha, Isaiah, Exekiel, Malachi. Peruse the 
Ancient Record. Pore over the Evangelists. Interrogate 
the apo^les. Search the Scriptures. Do these treat of 
madmen ? Are my sayings so much more contrary to 
the usual course of Nature than theirs? Why, then, 
pronounce me insane? Answer my reasons. Study 
the import of my words. My physical constitution, were 
it shattered, could not afiect the validity or the truth of 
my disclosures. Did a raving maniac declare twice two 
to be four, his insanity would not make the assertion 
false. Truth is truth, whether written on the heavens, or 
dug from the bowels of the earth. I am neither mad, 
partially deranged, nor 'filled with new wine;' but, 
enjoy full possession of my senses, and am broad aWake, 
besides being capable of explaining the mode of these 
things.''* 

In scanning with a retrospective view what has just 
been adduced on this latter department of our subject, a 
few developed points will appear prominent on the very 
foreground of the delmeative sketch. One is the sober 
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fact that the planets have real, intelligent inhabitants, 
and that there are other systems besides ours revolving 
around their respective and similar suns ; that the Savior 
has manifested Himself in more worlds than this; and 
that the stupendous plan of redemption which was pro- 
jected, executed, and became effectual by the living, not 
'by the dead, Christ, extends to and embraces all worlds 
wherever stationed. A general distribution of races • 
also appears, which rather tends to dissever every other 
alleged unity of origin among mankind universal, except 
that traceable directly to God, the Creator of the Universe 
and its innumerable populations, the common Father of 
omnistellar and omniplanetary humanity. 

It harmoniously accords with the analogical and induc- 
tive feature in the pages of a preceding department. And 
since all the knowledge we acquire by means of the ex- 
ternal senses is purely inferential, the evidence upon which 
we receive it is likewise inferential, only perhaps in a 
somewhat higher degree in some instances, though by 
no means in all. Did they invariably convey positive in- 
formation on all topics and phenomena, they would not 
frequently be the medium of erroneous impressions. But, 
they are the mere purveyors of isolated facts, as well to 
animals as to us, and our absolute superiority gives us the 
advantage of greater ability for interpretation of the sen- 
suous symbols, and for connecting them together in a 
united current of thought. We judge what a thing intrin- 
sically signifies. If we judge correctly, we gain a truth ; 
if wrongly, the presented fact retreats, and becomes not 

* This essential distinction among the races of intelligent beings 
was obvioasly thus indirectly taught, before our modern philosophers 
explored its probability. 
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an item of accurate knowledge, till the time arrives when 
we exercise a righteous judgment thereupon. A speech- 
less infant looks steadily at a lighted lamp. How know 
we that the light is a recognised object of its vision ? By 
inference, or inferential analogy alone. How know we 
that the object with sails set, in the offing, and whose 
image is thrown upon the ocular retina, is a ship ? We 
see only the image. It is an item of inference. How do 
we distinguish the sound of a bell ? By inference. How 
know we that a garden-flower emits the fragrance we 
smell ? By inference. How can we feel so sure as we 
do, in the morning, that life continued to exist all through 
our recent hours of unconscious sleep ? By inference. 
How learn we the distance of stars from their parallax ? 
By inference. Or that the Sun illuminates the other 
hemisphere of the Moon ? By inference. All is a mass 
of analogical inference of greater or less strength. Spirit- 
ual knowledge is the nearest approach to direct knowledge. 
It is the only species, which is not compelled to travel 
along the road of inference, to become a matter of 
personal consciousness and recognition as truth. Omni- 
science is the only absolute knowledge. Quite as much 
wisdom is requisite to warrant the denial of a circum- 
stance, fact, or possibility, as to warrant its adoption. " He 
certainly must be a very bold man who, gravely and 
confidently, as if he had unquestionable authority for his 
teaching,'' affirms that the moon is not an inhabited body ; 
and, therefore, the primary planets may not be ; that those 
radiant spheres are nothing but globes of water and vapor, 
scarcely capable of subsisting pulpy creatures ; that they 
are solid throughout, and their exact bulks and densities 
known ; that the binary stars cannot be commodious 
centres of planetary groups ; that our Sun is the only star 



286 MORAL GOVERMMBNT IMPLIES' SUBJECTS. 

surrounded by attendants ; that nebuls are so much like 
eider-down, as to preclude rational creatures from adher- 
ing to. them ; that this Earth is the only body inhabited 
by intelligences I And especially if he rejects analogy 
for the helpless telescope, and then re-adopts it to supply 
the deficiencies of his glass, or to apply its inefficient 
results to other worlds. 

We cannot consistently acknowledge ourselves quite 
prepared to accompany such an one in his depopulating 
career, even though it be but speculative. The current 
of statistical, analogical, rational, and spiritual testimony, 
tends altogether too significantly towards the demonstra* 
tion of a unity of plan throughout the visible Universe, 
over whose vast domain the Almighty God, from His very 
nature, must be admitted to exercise a uniform, moral and 
intellectual, as well as a physical jurisdiction. 
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CONCLUSION. 

By our preceding crude and imperfect survey of the 
grand outlines of material Nature, we have been led from 
a solitary planet, the humble but well-furnished abode of 
terrestrial man, to its beaming satellite, from these to 
other planets and satellites, from planets to sun, and so 
onward till we found system bound to system, cluster 
peeping over cluster, nebula heaving above nebula, chains 
of island*universes arranged with symmetry, all majesti- 
cally describing harmonious revolutions, and scattered 
abroad in rich profusion. Far as the most penetrating 
telescopic eye can reach, we have witnessed successive 
trains of 

** Planets, bvlus, and adamanthie spheres 
Wheeling unshaken through the void immense." 

Those glittering spangles bedecking our firmament in all 
their radiant tranquillity and sublime regularity, have 
burst out into blazing lights, each the solar centre of a 
planetarium, and into constellations of vast astral sys- 
tems. 

The intimate connection of this stupendous Machinery 
with our own globe, and in many respects its near resem- 
blance to the System of which we are an immediate part, 
together with the consideration of an obvious plan having 
been strictly unified in its application to the various re- 
gions and epochs of our earth, as well as to the forms 
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and motions of the heavenly orbs, have contributed to 
induce a belief on our part that neither our planet, nor 
our system, is the only inhabitable tract of the Creation, 
but there are orbs innumerable peopled with myriads of 
intelligent beings. An examination of the theory of a 
special care having been bestowed upon terrestrial inhabi- 
tants, and the consequent subversion of God's universal 
moral government involved in that theory, does not seem 
to invalidate the substance of our belief on this point. 
Thus have we gone on from observation to observation, 
from fact to fact, from evidence to evidence, each accu- 
mulating the previous amount of testimony, each tending 
to confirm our faith, until irresistible conviction has re- 
sulted from the vast array of legitimate inferences neces- 
sarily flowing from the cumulative proof before us. 

Inwardly attached to our personal economy, we have 
beheld the reality of an immortal soul, which is calculated 
to survive the organic body for endless ages. This mo- 
mentous concomitant of course attaches likewise to the 
personal economy of the intelligences occupying other 
spheres. If formed of the constituent materials of their 
respective planets, gravitation will unceasingly continue 
to act upon their bodies and the elementary parts, until it 
has stripped the soul of its tenement, and liberated it for 
flight to more congenial realms. 

We have seen every created thing, every transpiring 
event, every individual phenomenon, evincing a decided 
tendency to some particular end. The course of Creation 
has thus far been from gross matter to refined, from fluid 
to solid, from chaos to organization, from matter to in- 
stinct, from body to mind. It has been constantly onward, 
even in the grades of its plants and animals, from the 
■^rliest epochs. Everything seems to converge towards 
lity of destiny. The destinies of the parts, of each 
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individual atom and being, incline to aggregate together 
in one united procession, and to form a general destiny of 
the whole. Each contributes its quota to this immense 
formation. The Universe itself then accordingly seems 
to have a grand destmy in prospective. Being material, 
its onward tendency must be to the spiritual ; for, in this 
numberless congregation of systems and worlds, we recog- 
nise the influence of one grand controlling Ruler. That 
Ruler is a Spirit. Thus may we rationally expect, at the 
final consummation of all things, at the end of the last 
Epoch of mind-endued matter, when the assembled mil- 
lions of planetary and stellar delegations are drawn out 
in myriad-thronged ranks upon the boundless floor of the 
spiritual heavens, and the small comparative group of 
terrestrial residents shall be there present as witnesses, 
they will all join their voices in unison with the innumer- 
able hosts of intelligences about them, and voluntarily 
acknowledge that 

THE UNIVERSE IS NO DESERT, 



THE EARTH IS NO MONOPOLY. 
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